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When the Vacation Is Over— 


HE “let down” feeling after a strenuous vacation is 

often a serious handicap rather than a trifle to joke 
about. Particularly in delicate individuals, those with a 
recognized constitutional diathesis, those with cardiac affec- 
tions, the combination of fatigue and the extra effort ex- 
pected in the Fall so lowers resistance as to noticeably 
increase susceptibility to respiratory infections or further 
organic impairment. 


In such cases prescribe: 


Gray's Glycerine Tonic Comp. 


(Formula Dr, John P. Gray) 


The prompt results will be improved appetite and assimil- 
ation, increased vitality, greater resistance to “colds” and 
their associated troubles. 


Samples and literature will be sent to Physicians on request 


THE PURDUE FREDERICK CO,, 135 Christopher St., New York 
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, OBSERVATIONS ON POST-OPERATIVE 
Ce PULMONARY ATELECTASIS 
- CONSIDERATION OF SOME FACTORS IN ITS ETIOLOGY, 


PREVENTION AND TREATMENT 


ake By Haro_tp Brunn, M.D., ANp Seiurnc Britt, M.D 








oF SAN Francisco, Cat 
DEPAR i} s IN I THORA SLRGER 
Our interest 1n the subject of atelectasis | as extended over a consid r 
number of years. In May, 1928, in a discussion at the American Society of 
Thoracic Surgery, one of us'*? spoke of the use of COs inhalations é 
quent intervals tor three or tour days following operations This procedure 
had been carried On more or less intermittently during the previous vea 
' with apparently good results. For some time there has been much discussiot 
and expt rimental work on the mechanism, etn logy. pro] hvlaxis al dd treat 
. ment of post-operative pulmonary atelectasis n the Clinic on Thoracic 
=) Surgery at the University of California Medical School, during the past 
3 year, a group has attempted to make careful observations on every patient 
operated upon. We have carried out these observations in considerable detail 
and we feel that these findings are worthy of tabulation. 
The procedure consisted 1n the administration of COs inhalations after 
1 every operation to produce hyperventilation, whether ether, gas, spinal or 
local anzesthesia was used The CQ. inhalations and changes in posture 
were repeated three or four times a day thereafter for the purpose of decid 
ing whether or not such a procedure would diminish the incidence of lung 
complications. ©n all of these patients careful physical examinations were 
made of the chest and, so far as was possible, rontgenograms were taken 
4 before operation, and many times thereafter, with the first sign of symptoms 


. referable to the chest. When lung complications supervened, COs» inhalations 


and postural changes, depending upon the location of the trouble, were 
, carried out every two or three hours day and night. Certain adjuncts were 
at times applied, such as steam inhalations, potassium iodide medication 

Bronchoscopy was carried out in a certain number of patients where it seeme: 
advisable. These observations and results were tabulated. Certain under 
lying factors were inquired into as closely as possible by laboratory methods 


These are still being carried on and have not neared completion. 


' : , 
Composite Roéntagen-ray Series. The first essential, obviously, is to know 
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BRUNN AND BRILL 


Fic. 1 Films of H. L., 


MT. NOI 
ST DAY POST OP 


Fic. 2.—Massive atelectasis of the right 
lung. Film taken twenty-four hours post-opera- 
tively following D. & C. and uterine suspension. 
Gas-ether anxsthesia. Mucus + +4 With CO, 
inhalations and postural drainage, chest cleared 

two weeks. 
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POST-OPERATIVE PULMONARY ATEI ECTASIS 








Fic. 4.—Same pat t as Fig. 3 shortly Fy 5 Example of atelectasis of tl ver- 
following bronchoscopy nd removal of plugs tebral portion of the right lower lol bet 





from lateral minor | 
ing of shadow in tl 





Fic. 7.—Diagrammatic representat 
the bronchoscopic findings of Figs 4 
Figs. 5-6. In the centre, the right primary 
bronchus is depicted bifurcati1 int the 
middle and lower lobe bronchi TI loca- 
tion of the atelectatic portion of tl g t 
Fic. ¢ Same patient as Fig. 5s shortly follow L. K. (Fig. 3) is shown on the right with 
ing bronchoscopy ! rer 1 of plugs from pos- the plugging of a lateral minor nchus 
terior and vertebral mir ronchi on right Note On the left, the lesion of J. N I 5s) is 
clearing of the verte portion of the right lower shown with the plugging of the post 1 
lobe. vertebral minor bronchi. 
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that massive collapse and various other types of atelectases are 
stages of the same disease. It is well known that it occurs not i: 
in other conditions. We may have any stage of patchy, lobular, 
complete atelectasis of part of a lobe, a whole lobe, a whole lu 
lungs. The symptoms and physical findings have been so well and 


covered in previous reports by practically all writers on this sul 


there is no need of discussing them further. One must keep in 1 that 

the symptomatology is not necessarily correlated with the extent « 

lung. The chief characteristic of the physical findings is theit 

so that two people examining the same patient within an hour 1 | 

entirely different findings. The Rontgen-ray is the most helpful | 

have in diagnosis and it would seem worth while to present films 

different stages and types of atelectasis. 
The smallest degree of atelectasis to take place post-operative ly, | 


by the Rontgen-ray, has been clearly brought out by Muller, Over! 
Pendergrass,’* and is what they term “pulmonary hypoventilati 
though they state that this condition should be regarded as normal 
well be considered as a minor degree of atelectasis. They found 
“normally” only in upper abdominal operations. However, a simil 
ance can be shown by Rontgen-ray following some lower abdomi 
tions and hernioplasties. Fig. 1 (H. L.) is an example of this ver 


change following a hernioplasty under gas and oxygen anesthesi 








no treatment and Rontgen-ray was essentially normal within fou 

the other extreme, there may be a complete collapse of the whol 

shown in Fig. 2 (M. T.). Between these two degrees of atelect 
may be any extent of lung involvement. Fig. 3 (L. K.) demo 
collapse of the lateral part of the lower lobe of the right lung 

of this is shown in Fig. 4, the same patient after bronchoscop 
removal of two small plugs from lateral minor bronchi. Sin 


vertebral portion of the lower lobe alone may be involved as show: 
(J. N.). Fig. 6 (J. N.) is following the removal of small plug 
choscopy from the posterior and vertebral minor bronchi of th 

Fig. 7 is a diagrammatic representation of the bronchoscopic findi1 
previous two patients. A complete collapse of the lower lobe 1 
which is entirely opaque to the Rontgen-ray, as is shown in Fig. & 


Fig. 9 (B. V.) again shows a complete collapse of the lung, in 1 
on the left side. The patchy, or bronchopneumonic type, is well ill 
in Fig. to (F. G.), or what might be called a pneumonic type, is seet 
Rontgen-ray in Fig. 11 (E. M.). 


; 


ley ‘ 
iCVa ) 


The cardinal signs of collapse, rontgenologically, are « 
diaphragm on the involved side, heart, mediastinum and trachea disp! 
the affected side, contraction of the ribs on that side, and lung shadow 


the preceding plates, all of which are from proven cases of atelect 





can be seen that it is not necessary to have all of these on the film. O 


the other of these findings may predominate. We have found tl 


constant sign to be*the elevation of the diaphragm on the affected sid he 
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c. 8 Film showing 
right lower lobe. 
Note the heart 


tir ] 7 
representing collapsed 


F.G.NOS 
6TH DAY POST op 





10.—Film showing 


atelectasis. 


before bronchoscopy 


cr mplete itelectasis Fic. 9 Film showing 
Diaphragm cannot be left lung Note the card 


bronchopneumonic Fic. 11 Film showins 
was diagnosed type ot atelectasis Note the height « 
performed. phragm and cardiac displacement. W 
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and dens¢« den in left chest 
lower lobe. 








E.M. NOT 
2ND DAY POST oP 


orous treatment by COs inhalat 
changes physical signs practical l 
hours. The shadow in the right lower 
disappeared in the film of the following 
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POST-OPERATIVE PULMONARY ATELECTASIS 


PULSE ic6 





by crisis; also, the rapid res} 





was sustained though 


find this ty; 


4.8. NO.3 
2ND Day POST OP 





Fy 14.—Chest still negative. Note that Fic. 15.—Note the shadow about the lef 
there is not any dis} ement of he cardiac hilus, apparently a beginning central pneumoni 
shadow The diaphragm is not elevated and There is still no displacement of tl 
ribs are not contracte shadow or diaphragm. 
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understand it. Louis,°* in 1829, was the first to describe this | 


adults and the name atelectasis was given to it by Jorg,*’ in 1835 


author had previously described it in children in 1832. He coined tl 
atelectasis from two Greek words, areAns, meaning imperfect, and % 
meaning expansion. For a complete historical survey of the subj 
report of Bowen® should be consulted. Clinically, the medical aspects « 
condition were most carefully studied and described by W. T. Gairdnet 
in a series of papers beginning in 1850. Gairdner firmly believed tl 
factor in the production of this condition was bronchial obstructi: 
bronchial obstruction was the earliest and, as we shall see, is also th 
recent of the causes given for the production of atelectasis. 

Evidence favoring bronchial obstruction.—There is an overwhelming 
of evidence, both experimental and clinical, favoring the theory of bi 


obstruction ; 


factor in the p1 
of pulmonary 
whether it be post 


tive or not 


Mendelssol 
1845, showed ( 
mentally that the 
duction of fore 

shot, paper b: 
watery solution ¢ 
arabic—into the 
sages, narrowi! 
trachea by meat 
ligature, openi 
pleural cavity ot 
of both recurrent 





Fr 16.—Film showing diffuse density of left lower chest al or] h v: 
with no displacement f heart © diavhragn Ribs are not geal or both vagus 1 
ontracted 


was followed by 
tasis. Traube,** in 1846, showed that the atelectasis following sectio1 


vagus or recurrent laryngeal nerves was due to the entrance of buci 
tion into the air passages. In 1878-1879, a very illuminating series o| 
ments were published by Lichtheim,®' who obstructed the bronchus in 1 
by the introduction of a laminaria plug without opening the thorax 


] 


plug swelled, the lung beyond collapsed. Collapse did not occur whet 


blood-vessels to the lung were tied. He also sectioned the phreni 
and the spinal cord at the second and third cervical segments. No « 
occurred, He went further and established the speed of absorptior 


different gases. Thus, operating on rabbits, he found that after obstri 
of the bronchus, pure oxygen is completely absorbed in forty-five minut 


and carbon dioxide in from ten to thirty minutes, whereas the nitro 
absorbed only after twenty-four hours. 

During the next fifty years there was little experimental worl 
subject. MacCallum,” in 1908, had one of his students introduc¢ 
into the bronchus of a lobe of the lung in dogs. This pea was impacted 
in such a manner as to completely obstruct the flow of air to that lob 
autopsy this lobe was found to be atelectatic and, it is interesting to no 
bronchus behind the dbstruction was found to be filled with thick mu 
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POST-OPERATIVE PULMONARY ATELECTASIS 


Andrus! produced a collapse of the left lung in dogs by ligating the left 
primary bronchus. The lung became completely atelectatic under these condi 





| S F to Fig 16 | . } howineg hest t 
The < ‘ : t of the car : 

Fig. 13 
tions within three days after operation. \fter four months he found a 
definite and marked fibrosis of the collapsed lung. In the discussion of this 
report. ‘Mrchibald states that 


Scrimger had pertormed sim 
ilar experiments with like 
results. 

In 1928, Coryllos and 
Birnbaum** reported the pro . Heys tir at 
. 
duction ot atelectasis in the Vy \\\ \ it! (\\ i 
dog by plugging the bronchus yyy 
with a rubber balloo By 
placing the animal in a spe- 


cially constructes 


negative 
pressure box with the chest 
opened, they were able to 
watch the development of the 





atelectasis in the involved 


lung or lobe. They found 9.—Kymographic record of intra-pleu 
that the time necessary for a oe of ~~ a” “ lig Ae ge HH 
the establishment of atelec wig Ace a: i ee ee ae ne tage od : 
tasis when the lung was filled pheric and below ire subatmospheric. Tix 

with oxygen was about one Tie fowes on. e'greeh wii Meee one 

half hour, but, when the lung  “*™e™s '™™ cenun shar: 


was filled with air, it took about twelve and one-half hours to cause a 
complete atelectasis, although the process was marked at the end of six hours. 
Almost simultaneously Lee, Ravdin, Tucker and Pendergrass*®: 4° produced 
massive atelectasis in the dog by obstructing the bronchus with the tenacious 
bronchial secréfion removed from the bronchial tree of a patient with 
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Fi 22 Kymographic t ng f intra-pleural pressures of both chests 
og under ether anesthesia showing the effect of opening the abdomen For 
Note blood pressure curve I entre st t ntra-pleural pressur« 

Fic. 23.—Kymographic tracing i-pleural pressures of both chest 
log under ether anesthesia showir the effect of traction on the stomact B 
superimposed on the intra-pleural pr re curves. For explanation see Fig 

Fic. 24.—Kymographic traci1 f intra-pleural pressures of both chest 
dog under ether anesthesia showing the effect of removing and replaci 


xplanation see Fig. 19 
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Fic. 25 Chest film of patient following Fic. 2¢ Film showing ef 
hernioplasty showing large llectior I alt tention n heart, diapl 
under both iphragms whicl 
both bases 





Fic 27 Same patient as Fig { tollowing Fic. 28 Chest film of 


soapsuds enema ibdominal 
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POST-OPERATIVE PULMONARY ATELECTASIS 


John Rose Bradtord® !° 
struction as the etiological factor in the war-injury cases he observed 
claimed that there was no evidence of 


anv gross obstruction in the larger 
bronchi. He stated further that there 
was cle hnite post mortem evidence 


that massive collapse might be pres 


ent and yet no gross obstruction in 
the main bronchi found He de 
]- 


Hnassive Collapse 


} 


scribed One Cast () 


of contralateral type, resulting from 
a non-penetratin: wound of the chest 
wall. in which the soldier had walked 


four miles afte being wounded. 
Such an instance ts difficult to explain 
by the bronchial obstruction theory. 
Briscoe's! experiments might be 
used as an argument that at least 
partial collapse in localized areas of 


the lune might take place as a result 


of injury to the innervation of the 

respiratory muscles, although his con 

clusion is that post-op rative massive 

collay S¢ may be ] roduced by dia | ) Abdominal filr 
phragn ati ple urisy Santee? reports nis. 38 Faken at the same 


two cases of bilateral massive collapse in which there was not any evid 


ot bronchial obstruction al autopsy His first case died on the opel 


M.A.NO 2 
6TH DAY POST OF 


M.A.NO 1 
5TH DAY POST op 


Fic. 3: This film shows an atelectasis on Fic. 31 Same patient as Fig. 30 following 
the right e with fairly marked elevation of inhalations and postural changes 
the diaphragm a c displacement 


table. Bergamini and Shepard’ also report two cases of sudden 
during operation in which bilateral massive collapse was found at 
813 








argues rather convincingly against bronchial ob- 
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death 
pt st ~ 
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mortem. They were unable to find even secretion in th 


cases otter a powerful argument against the obstruction 


] 
T é 


only etiological factor in the production of atelectasis and 


wonder how the gases in the lungs could have been removed 
the blood-stream.* kxperimentally, it has been shown tl 
bronchial obstruction, it takes s¢ veral hours at least for the 


to be absorbed by the blood Coryllos’ observations have beet 


According to Archibald,? Scrimger found that after ligating 
a lobe to produce collapse, it took about twenty-four hour 
to be absorbed. 

Ball® reports four cases of pulmonary atelectasis followin; 


the thyroid gland In all of these the recurrent laryngeal net 
injured and tracheotomy had been performed. At necropsy ol 


terial was carefully searched for, even in the smaller broncl 
was found. The pulmonary vessels were Cafe fully examiuitrit 
and none found. He believed that the injury to the laryngeal net 
important factor in the production of atelectasis in these cass 

1 


1 


report,* he tells of another fatal case of bilateral lobar atelect 


with acute pancreatitis. Here, again, no obstruction was fou 


chial tree. In this case he believed that fixation of the diapht 
chief factor. 

Lilienthal,®* while operating on a fibroma in the upper part 
observed the sudden collapse of the right upper pulmonary lob 
tion was performed under intra-pharyngeal pressure he 
within forty-eight hours and at necropsy the lobe was still collay 
thal states: “There was no possible reason to think that thet 


obstruction in the bronchus of tl 


the time of post-mortem sectior 

The cases reported by Sante‘: “ may also be used as evidet 
bronchial obstruction hypothesis. However, he did have his 
and plugs, or secretion, mav have been dislodged in cough Cv 


is patient and there certai 


1 


did not believe that this took place 

\ most interesting case has been reported by Overholt, Pend 
Leopold.*” This patient had no cough or sputum at any time or any 
of increased bronchial secretion. Yet she developed a complet 
collapse and cleared with essentially no treatment 

Bradford® made an interesting observation that he did not 
of collapse in head injuries or injuries of the upper extremitic 
practically no cases of atelectasis reported following cranial oper 
the neuro-surgeon is not troubled with this complication. Mam 
brain cases are under ether and in one position for hours and, ex 
fact that their respiratory muscles are usually unimpeded, these « 
the factors favoring the production of mucous secretion and 
atelectasis should occur. 

Van Allen and Adams™ reported a very interesting series of « 
In one animal, kept under quiet respiration, they plugged a In 
pletely for forty-five days and found no atelectasis. They al 
bronchial obstruction with gum acacia, as reported by Lee and 
in two dogs with quiet respirations atelectasis did not occur 
to produce atelectasis in the experimental animal only whet 
straining respirations. 

*Since this paper was written, Coryllos adequately explains the a 
intra-pulmonary gases in these cases in Surg., Gynec., and Obst., vol. i, p. & 


+ Personal communication from Dr. Howard C. Naffziger. 
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| 
RM. NO.3 
7TH DAY POST OP 





1G. 34-—Same patient as Figs. 32 and 33 Fic. 35.—Chest film tl 
te hours following bronchoscopy, which showed appendectomy under nal 
general tracheitis and bronchitis th much pus, shadow, lateral portion 
especially in the right lower lobe bronchi Pus | 
aspirated. 


! 
pare with Fig. 3 of L. K 
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“0. NO.3 
6TH DAY POST OP 





F g Same patient as Fig. 37 a tew Fic. 39.—Same patient as Figs 
hours later after treatment with CQO, inhala showing recurrence on the following 
tions and postural chang 
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distention of the lung, depending upon the force of the inflation 
hand, and the time allowed for deflation on the other. In the dog 
typical bronchiolar constriction immediately follows vagal stimulati 
Fontaine and Herrmann*! sectioned the extrinsic nerves lea 


left lung in ten dogs. One of these animals suddenly expired or 


day, after having apparently recovered from the operation. At 
found a typical massive atelectasis of the entire left lung and 
atelectasis of the lower lobe of the right side. They found no 


and practically no secretion in any of the larger or minor bronc! 
experiment could be used to throw doubt on both the obstructio1 
theories since the nerves leading to the left lung had been s 
Coryllos,*” however, believes a pneumothorax occurred in this 

Scrimger® found that ligature of the small bronchial branche 
vagus with the lung expanded resulted after a delay of a few hi 
areas of collapse, roughly corresponding to the branches ligated 
lapse did not appear at once, and, 1n his opinion, was due to the 
of the distal air. 

The cases of contralateral collapse which occur shortly afte: 
injury are perhaps most easily explained by some type of refle 
rate, the reflex theory cannot be entirely discarded at presen 
still a possibility of some type of local cedema, either angioneut 
to local irritation, causing an atelectasis of the lung distal to 
That such a localized inflammatory cedema may take place and bh 
atelectasis has been mentioned by Lord,** although he states that 
by proximity to an area of bronchopneumonia. One of our grouy 
a localized area of cedema extending from just above the bifur 
trachea down into, and completely involving, the right primary 
practically obliterating its lumen. After epinephrine applicatior 
a bit and on the following day the bronchus was practically norn 
mini and Shepard thought that their cases were best explained b 
rotic cedema. Reviewing all the evidence presented as to the etiol 
operative atelectasis, we must say that at present bronchial obstru 
most important single factor we know, but cannot say that it 


factor, or the sole factor. 


‘\ CONSIDERATION OF CERTAIN FACTORS 
Pre-operative. There are certain factors, pre operativ , opel 
post-operative, which, either alone or in combination with bronchial 
tion, aid the production of atelectasis or play a part in initiating the 
Pre-operatively, we should consider first the length of time and the 
in which the patient is kept in the hospital. Schaack* reports tl 
of patients who were kept in the hospital two weeks or more had 
the incidence of post-operative pulmonary complications in com] 
a similar group who were in the hospital only two or three days. He 
further that the incidence of pulmonary complications in both 
markedly decreased when pulmonary exercises were induced 
known that whenever any patient is kept quietly in bed for an « 
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period or time, low Cad] areas OT ate lectasis are very prone tf or 
is especially true in young children, in the aged and the debilitate 
The existence t previous pulmonary disease may play 

chest complicatio1 here may be increased bronchial se 
bronchial tree tavo1 plugging [It is well known that in cas« 
there 1s often pI ise outpouring of secretio1 urine 

after the operative rocedurt (here is always a_ possibility 
bronchiect 5s oO cess tor the pus t LuSs¢ tele 
the patient 1s op On or not \n inter ( e ot lun 


pulmonary S101 as a tocus trom which organisms 1 
beginning itelect ikKiIng 1t more extensive id more seriou 
: ' ‘ ‘ oo: f , | | | 
Wed Ot ( the time of veat piayed mucn part 


round tf there wW ennite increase in pulmonary complicat 
' - na ' 11 ] oe 1 1 , ; 
winter a spri tollowed the increased incidence of 
the medical side 
1 ¢ 7 ] 

It is r ( lune CS10O1 cardiova ul disease ’ 
domi ns bdon il particular—may reduc 
capac! 1 ‘ ge \ hye readily ull ‘ stony t] + 

; ; 
capacity i mo! I COMDpIt tions | atelectasis 
great \ ita capacity ot the so ed normal] 
| 1 ] } 
laborer 1 ( endous vital capacity while that of { 


prone to I lect is ( re not certain. but there be ee dicesha th ; 
occurs, tl] ymptor f the patient with the sub-normal vital « 
much more acute 

Pre | ( ( n \ ttect the respiratory rate i 
a enum the intra-pleur pressure il of wi 
important tacto1 etting the production of atelectasis itl oy 
have shown that atropin, for example, causes a definite swine of 
pleural p1 ure to the positive sid (Fig. 19 Writers from the 
— e€ note { { itelectasis occurs very commol ly In childr 
oo © er wheth« r the relatively lecc newative 
tension in the you es not favor this condition 

U pei ; \t the time of operation the position of the patiel 


operating table and the length of time of the operation may favor 


Lt 


It has been shown that when a patient is flat. or slightly Trendelenb 
vital capacity is de tely reduced.-! We also know that if one sid 
chest is dependent, secretions tend to collect on that side Lipiodol 


tions have permitted us to follow the course of this filling wit}! 


(Figs. 20 and 21 Scott and Joelson‘® report an interesting case o 
collapse occurring in the dependent lung of a nephrotomy case Sot 
later, when the other kidney was operated upon, this same patient « 
an atelect ; this t ( n the opposite lung which was the depends 
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JC. NO.S 
STH DAY: POST ‘op 





Fic. 40.—Same patient as Fig. 39 follow Fic. 41 Same patient, J. ( 
ing bronchoscopy. (See page 829 tor case re for case report), following 
rt of fF. ©.) Che film before bronchoscopy 


JC. NO.7 
17TH DAY POST OP 
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There is no definite evidence that the length of time that the patient 


» Operating table has any marked etfect on the rroduction of itelectasis 
the oj ; | 


cl 


BY. NO.2 
‘2ND DAY POST OP 





In our cases of gastric resection atelectasis occurred with great frequency. 
Whether or not this was 
other factors we are un- 
able to state. In general, 
it has been claimed that 
upper abdominal opera- 
tions have a greater inci 
dence ot atelectasis, but 
our figures do not bear 
this out, with the excep 
tion of gastric resection 
as noted. 

It is difficult at this 
time to judge whether the 
anesthetic plays any im 


portant part since most 





authors 


agree that the 


complication is as frequent Fic. 46.—Chest film of B. V. (see page 83 
three days post-operatively showing clearing of the 
under all anesthetic c In owing CQO, inhalations and postural changes 


the series we have been reporting, spinal anesthesia was used in 62 per 
cent. of the cases. So far as we can judge, the incidence was not diminished. 
he surgical procedure itself may have a marked effect on the physiolog 
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ical process going on in the chest. The effect on the respirator 
example, when traction is put on the mesentery has been 
surgeons. Little attention, however, has been paid to the cl 
take place in intra-pleural pressure which may play quite a part 
chest complications. Pressure on the abdomen, evisceration and 
various organs and the mesentery have a marked effect on th 
rate and intra-pleural pressure as shown by Brill and Leake.'* (| 
and 24.) A fuller report on this work is to be made later 
Post-operative.—That the post-operative position of the patient 
factor in the production of atelectasis is generally agreed, as 
necessity for frequent postural changes. The possibilities are, 
patient flat in bed; head dependent and feet elevated; or in the | 
tion. There are two important effects to consider. The first is 
the patient’s position on his freedom of respiratory movement 
capacity. It has been amply demonstrated that with the head deper 
vital capacity is greatly reduced and respiratory movements art 
The same is true to a lesser degree when the patient is flat in bed 
patient in the Fowler position there is probably the least impediment 
respiration and the vital capacity is increased. These points, there! 
keeping the patient in the Fowler position post operatively when 
and, of course, changing the position frequently as mentioned 
is the effect of the patient’s position on intra-bronchial secretions 
study has been made on intra-bronchial drainage by the use o 


S 


the human being. Faulkner'® 7° has demonstrated that pulmonary 
may easily pass from one lung to another or may gravitate withi1 
to different lobes. Postural drainage has long been used in the t1 


lung abscess, but we do not feel that it has been employed in | 


the principles of internal drainage. By careful study of the anator 
bronchial tree we have worked out the different positions which shou 
various lobes of the lung into the trachea immediately after oper 


The relation of posture and spilling is shown in upper lob 


and suppuration. With the patient lying upon his back, all the phy 


} 


1 


ings are limited to the upper lobe, whereas the lower lobe is cl 
as the patient assumes the erect position and deep breathing exer 
instituted, the abnormal signs in the upper lobe may clear and apy 
lower lobe. We have interpreted this as a mechanical spilling 
to dependent areas. This spilling is dependent on the patet 
bronchus, posture of the patient, the relative position of the bronchi 
and the viscosity of the intra-bronchial secretions. 

Churchill and McNeil,** Powers® and others have shown thé 
diminution in vital capacity following certain operative procedures 
Overholt and Pendergrass** have beautifully demonstrated effects 
expansion, elevation of the diaphragm and limitation of the diapl 
movements in these cases. In our clinic we have confirmed most 
findings and have been somewhat interested to note the time interval 
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POST-OPERATIVE PULMONARY ATELECTASIS 


for this diminished vital capacity to return to normal. In many cases it is 
found to be three months post operatively. \ll these factors fa 
pulmonary complication, as well as atelectasis in particular. 

In the post-operative treatment of the patient the effect of dru 


| 


respiratory mechanism may be again mentioned. Their possible action has 
been discussed. Other procedures, such as any that would impede respi 


movements, vital Capa ity, or the ease of expelling bronchial secretions must 
all be considered as favoring a pulmonary complication. 

The part played by entrance of air into the peritoneal cavity and its 
collection under the diaphragm is not well understood. That such coll 


may be quite large in amount is shown in Fig. 25, No. 1. Whether th 





Fy ‘ Film of B. \ see page 830 for FI 48.—Chest film of B. V. (sex 
case report nth t eratively showing for case report) following further trea 
recurrence complete telectasis of left lung COs inhalations and postur al changes N 
(Same as Fig ) marked clearing in comparison with I 
has an irritant or somewhat paralyzing effect, we cannot say at present. The 
diaphragm, however, is elevated. Acute dilatation of the stomach and bowel 
distention may also have a marked effect on the respiratory mech n 


Fig. 26, No. 1, is a Rontgen-ray of a little girl following an appendicitis 
operation who had signs of dulness, rales and diminished breathing at both 
bases. \ diagnosis of atelectasis was considered. Note the height of the 
diaphragm and the rotation of the heart. Following an enema the chest 
picture entirely cleared, and physical signs were essentially normal. (Fig. 27 
No. 2. \nother example of this phenomenon in an adult may be seen in 


Figs. 28 and 29, Nos. 1 and 2, which show the same effect on the diaphragm 
and the heart. Note the marked bowel distention. This patient’s chest 
signs also cleared following colonic flush. 

The changes produced in the intra-abdominal tension by these complica 
tions and their effect on intra-pleural tension is not clear. However, thes: 
pressure changes may also affect pulmonary physiology. 
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Bron hoscopu obse rvations.* lhe use of the bronchos OK 
nosis and treatment of atelectasis has greatly extended our know] 


disease. Its value in diagnosis and treatment cannot be ov 


Leopold *’ first suggested its use in this disease and the first 
Jackson and Lee**® of the cure of atelectasis by aspirati 


were dramatic. 


Our bronchoscopic observations'® in cases of proven atel 
considered, can be grouped into three main types of cases: first 
these in whom the bronchus is found obstructed, either with 
characteristic tenacious sputum, to be described; secondly, ther: 

) group in whom there is no complete obstruction, but a_ rat! 
purulent secretion, not so viscid as the typical tenacious typ 
we may find practically no secretion at all. In this latter type, thet 
the possibility that during the process of preparing for 


] 
| 
I 


plug has been expelled. The unusual finding of a practical 


sion of the right main bronchus by an cedematous swelling of 
membranes has been mentioned 

The characteristic sputum in these cases is a thick, pe 
gelatinous and tenacious material which, when placed in a contai 
firmly to it even when inverted. Such material, we believe, pro 
more extensive types of atelectasis. The sputum may also b 
consistency and purulent, which is probably the type that may 
tered, or patchy, atelectasis. Other cases have practically 
Further observations will be mentioned under prevention and tr 

Prevention.—The pre-operative, operative and_ post-operati 
which may favor the occurrence of atelectasis have been discussed 
of COs induced hyperventilation, and postural changes as a 
measure deserve special mention. The administration of CO 


following the operation for the purpose of de-anzsthetizing th 


first suggested by Henderson, Haggard and Coburn,*” in 1920. J 
that besides the above action various physi logical processes, 


vasomotor apparatus, were rapidly restored to normal by this pri 
though Reimann, Bloom and Reimann” disagreed with them, tl 
evidence seems to favor Henderson’s contention. Little attention 
was paid to this work up to the past three years. In 1927, Sis 


0 


Bogan* suggested the use of COs inhalations and various postut 
as a prophylactic measure to lessen the incidence of post-operativ 
This report was published in June, 1928. At the same tim 
Scott and Cutler’? appeared on the use of an exactly similar p1 


prophylactic measure against massive atelectasis and one of us' 


pendently suggested it. Scott’ ** reports a reduction in the 
*Bronchoscopic observations were made by William B. Faull 
\. L. Brown 
In a personal communicati from Yandell Henderson attenti 
that the therapeutic use of CO» inhalations was suggested by him in 10 
\ \eapnia as a factor in shocl Brit. Med. J., Vol. ii, p. 1812, roof 
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myc T FRATIVI PI MONARY \'] LECTAS 
massive telectasis trot 0.0 per cent. to 0.25 per cent by the u 
prop! vlactic measu \lore recently, Henderson, Coryllos** and 1 
jates report excel t results with the use of CQOv.-induced hypery 
only il prophyl <is, but also in the treatment ot post operative 
and pneumonia in general 


ypes of anzesthesia, such as lo 


the procedure was not constantly carried out. All operativ: ses during the 


anesthesia. Following other 


past year have been given CQz inhalations without oxygen, three to tour 


times a day for the first three or four days following operatiot It useless 
to com) ( this ( with that of previous ears SINnceé chest co 


| ie. i f ] +} 
1) ire ive reaset icidence of this sequela fF [ S 
t is interesting t tion again the recent report of Van All ! 


the p! ( tion ¢ electasis when the bronchus Was plugge ] 
quiet breathing thi were unable to produce the lesion Hende 
the othe | i] ] Shallow hy thing stro? oly predispose 
obstruct nd tl to telectasis in the obstructed areas \ 
Re i ae, Mine ‘ Oe of t] ee ee e os ‘ 
deep brea C el » distendad the iungs ana to reopen areas O ( S 
The natural stimulant to deep breathing is the carbon dioxide 1 uct 
withi cl\ 

Bre SCO] we have noted that the administrati 
duced ncre the rate nd depth of respiration 2 
ot vi t movement n the tracheo-bronchial tree and alte 
shape ( { of its branches thereby te ding te ( | 
Mucus : mau 1 cistine Nanchning < ne mucous nit 
the t1 Ii 

' 

| <7 1S ( tered witli the patient the propel 5 
sultant en e bronchus permits the secretions to s] 
bronchi t { ( hi reaquently produces coughing 1 1 
when the major ronchus has been thoroughly cocainiz Vit this 
parox the t ends to expel the secret ‘ 

\We believe that CO inhalations may iffect the patient 11 nie 
ways le may either be markedly improved or made decidedly wors he 
difference in the itcome depends on the posture assumed by tl patient 
during the administration of the COs inhalations. If the patient is place 

1 1 1 1 ; . . 

in suc] position that the involved area is uppermast and the bron pel 

7 | | 
ing lead trol t is dependent, the COs» inhalations lead to 
wer ; 
drainage and expectoration of secretion, whereas, similar inl 
the involved area dependent and the bronchial opening upper 
intertere witl lequate drainage ind expectoration and perniit the retions 
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\ 
Fic. 49.—Chest film of B. V (See page Fic, 50.—Pre-operative film of J. 


830 for case report.) Return of chest to 831 for 
normal 


By NOG 
TALE Me 1Md 





case report 





Fic. 51.—Film of same patient as Fig. 50. Fic. 52.—Film of same patient 
(See page 831 for case report.) First day post- showing some clearing of triangul 
operatively showing atelectasis in the right lung no decrease in cardiac dis] 
with peculiar triangular shadow leading trom the of diaphragm. 


right hilus 




















POST-OPERATIVE PULMONARY ATELECTASIS 


J.C. NO.4 J.C. NO.5 
9TH DAY POST OP 147TH DAY POST 


J.C. NO.7 
29TH DAY POST OP 





Fic. 5 
Note location of the abscess 
of the lower lobe and fluid Ik 


5¢ Same as Fig 








BRUNN AND BRILL 
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iodized oil, deeper into the pulmonary tree. This does not take plac 
heavier substance, such as thick, tenacious sputum. This action 
if it can be applied to the human, is of great importance. A succes 
come with COs inhalations and postural changes is, therefore, depet 
(1) knowledge of the anatomy of the tracheo-bronchial tree; (2) th 
position of the various bronchial openings; and (3) the cours¢ 
bronchial stems. 

The post-operative posture of the patient has been sufficiently di 
It is only necessary to add that in certain cases where there 
bronchial secretion during and immediately after the operative proced 
have found it advantageous to place the patient in the Tredelenburs 
for from one-half hour to an hour and allow the secretions to drai 
is worth while to consider here whether it would not be of value 
bronchoscopic aspiration immediately after operation in cases whet 


has been profuse bronchial secretions. In two cases where the lu 


flooded with secretion and blood this procedure was carried out (by V 
B. Faulkner, Jr.), and these patients developed no_ post-operat 
complications. 

Treatment.—The treatment of this condition is in the experiment 
According to some authors,** ** in cases of massive collapse, sympt 
relief may be obtained by the introduction of air into the pleural « 
the affected side. As Bowen* states: ““Pneumothorax is mention 
only to condemn it.” While it is true that this procedure may alloy 
placed mediastinum to return to its normal position due to the relie! 
increased intra-pleural tension, it does nothing to relieve the pul 
pathology as we understand it. 

As carefully as the older writers studied atelectasis, the displace 
the heart and mediastinum was not recognized by them. Althoug! 
gives Stokes credit for having noted mediastinal displacement, 
perusal of his treatise makes us believe the condition which he « 
vesicular emphysema of Laennec” is not atelectasis. Samuel Wi 
1908, first remarked on the marked displacement of the heart in a « 


collapse of the lung in a girl suffering from plastic bronchitis. Pa 
his later papers, recognized the importance of the heart displacement 
first was somewhat confused as to its mechanism. Elliott and Dingl 
the cardiac displacement to the affected side by rontgenograms and 
explained it by concluding that the intra-pleural tension must b¢ 
increased on the involved side. The measurements of Elkin?* ai 
since that time show their deductions to have been correct. 

Sante’s report has been mentioned previously. Scott, Cutler, Bowe: 
others comment favorably on his suggestion of rolling the patient 
forth on the uninvolved side. We have had a good deal of succ 
this procedure, at times somewhat more elaborated with the princip! 


intra-bronchial drainage, mentioned above, and in combination 
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gumous, gelatinous plug occluding its opening. This plug was not di 
ing which was associated with cocainization or the passing of the br 
removed the plug mechanically The vertebral tertiary minor br 
plugged. Even though no pus was encountered in the middle lobe 
at this time, following the application of CO. and adrenalin, severa 
of pus were forced out on coughing.” 

The R6ntgen-ray film, before and after bronchoscopy, showed 
condition (Fig. 41, No. 5 and the question arose as to whet 
had been ingrafted in this cass From this time on the patient 


(Figs. 42 and 43, Nos. 6 and 7 

This case seems to be one of atelectasis (as shown by the hi 
diaphragm on the right and the cardiac displacement) on whicl 
was ingrafted and, perhaps due to the uncooperative type of patie 
helped by any type of treatment 


\ similar case, but one that did not have bronchosc: 


shown in the next series of plates. 


B V.. 1 ile, a ed lorty-sevel had an extensive resection | 
the posterior wall of the stomach under spinal, gas and ether ana 
operative chest film (Fig. 44, No. 1) was essentially normal. 0: 
post operative ly, he devel ped 1 cough and brought up small quantitie 
phlegm His temperature, pulse and respirations were only slight] 
film on that day (Fig $5 Ni 2) showed an atelectasis on the left 
displacement of the heart and mediastinum, He was put on our 1 


CO, inhalations and postural changes and on the following day wa 


(Fig. 46, No. 3). On the seventh day, post-operatively, his sypmto1 
film taken on that day (Fig. 47, No. 4), showed practically a ma 
left lung A consultation was held to decide whether bronchoscoy 


this time but, on account of his good condition and lack of dyspna 


continue the use of COs: inhalations and postural changes He br 
amount of thick sputum under this régime and felt markedly imp: 
the next da Fig 1S, N« g showed marked clearing ind from tl] 


gradually returned to normal (Fig. 49, No. 6). 


To summarize our present opinion as to treatment, we bel 
COs-induced hyperventilation, combined with frequent postural 
cording to the principles of intra-bronchial drainage, should be 
as the complication is recognized \ large number will cl 
under this régime. If they do not and if the symptoms are at 
if from the character of the sputum and the physical findings theré 
that there is a plug, or tenacious sputum, we believe bronchoscoy 


We have never had a bad result from bronchoscopy and_believ 





procedure in the hands of a well-trained man is without danger o1 

Proqnosis.—All observers have noted that many of these patient 
without treatment. The scarcity of autopsy reports in this cor 
due to this low mortality We have not had a death in an unc 
case of atelectasis. 

The case of J. C., noted above, demonstrated that a pneuny 
may be ingrafted on an atelectatic process. An instance of lun; 
complicating an atelectasis is described in the following report: 
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hyperemic and beefy-looking, apparently beginning organization. Diss 
bronchi in this neighborhood again shows a hyperemic, velvety surface 
exudate. The septa between the pus cavities in part appear relatively | 
represented to some extent bronchiectatic cavities. The pneumonic consolidat 
to the abscesses forms an irregular laver about two centimetres thick 


border of the lower lobe and consists of irregularly disseminated area 
throughout most of the lateral and posterior portion of the lower lob 
“Microscopic examimation. Lunas Sections from wall of abscesses 
for the most part consisting of a fibrinous exudate containing a few pol 
leucocytes and mononuclear cells \t a few points bits of bronchial epithel 
countered and rarely some oi this is converted into a flat squamous typ 
neath the fibrino-purulent exudate the tissues show a variety of picture 
alveoli contain contracted masses of fibrin about which there are mononu 
varying types, some large cells of epithelial type from large fat-cont 
an occasional lymphocyte Some of the fibrin tangles are penetrated b 
young connective tissue cells The alveolar walls are cedematous, thicken: 


1 


varying amount of infiltration with lymphocytes and plasma cells and 


mononuclear cells together with a varving amount of overgrowth 
tissue elements. This organizing and interstitial pneumonic process extet 
the tissue. Jt appears that the ess is of bronchogei rigim 

brocess origmating } thre rrenchymea fr othe ly eoth ss 


’ se 
he bronchi 


This we believe to be a case of lung abscess ingrafted on 
lhe autopsy strongly supports this, as do the Rontgen-ray studies 
the complication was due to the fact that this atelectatic area 
properly drained and became secondarily infected with a virulent 
or whether there might have been a secondary infarct in the atel 
which made a fertile field for a virulent organism, we cannot say. | 
has suggested that multiple emboli might complicate an atelect 
favor a pneumonic process being ingrafted on it. Also Holman a1 
have been able to produce pulmonary abscess with sterile eml 
presence of previous infection, either pulmonary or systemic 

In general, the prognosis of the uncomplicated case of atelect 
celient. The majority recover, treated or not. When compli 
virulent pneumococcus infection or other organism which may 
abscess, gangrene, efc., the prognosis may be serious Bilates 


atelectasis of any extent, unless immediately relieved, will, of ce 


death. Reports of such cases have been mentioned 


SUMMARY AND CONCLUSIONS 


1. The predominating post-operative pulmonary complication is 
This may be of any extent, from involvement of very small 
pulmonary parenchyma to a whole lung or both lungs. 

2. Bronchial obstruction is the most important single factor 
duction of atelectasis, and with the relief of the obstruction the 


reinflates. Pre-operative, operative, and post-operative factors wl 





aid the formation of this lesion have been discussed. Whether thes 
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und experimental work h this paper is based, and to Professor ( 


\ 
some ot the experimental work was peri 
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THE TREATMENT OF FRACTURES BY OPEN OPERATION 
AND DIRECT FIXATION 
4 CRITICAL SURVEY OF AN EXPERIENCE OF TWENTY YEARS, AND M 
PARTICULARLY OF TWO CONSECUTIVE FIVE-YEAR PERIODS 


By ArcHIBALD Youna, M.B., C.M. 


or GLASGOW, SCOTLAND 


THE year 1880, which saw the foundation of the Am 


Association, saw also the publication by Sir William Macewe1 


trious predecessor, of his book on “Osteotomy.”' Even pr'or t 
Macewen had been interesting himself a great deal in the | irgern 
a subject which | have often thought was nearer to his heat tl 
his other scientific interests. At almost every stage in his profes 


and whatever other lines of work might more particularly 


tion for the time being, problems connected with the development 
of bone constantly intrigued him 

I need not here refer in any detail to the history of the 
of bone, nor to the classical case of heteroplastic transplantatio1 
described by Macewen the cas operated on in IS7S by hin 
and the progress of which was followed up by him for over 
Nor need I do more than refer to the great periosteum controver 
Macewen delighted to take part—save to remind you that ther 


day who would dispute the essential justice of Macewen’s content 


that the function of the periosteum was not osteogenic, but limiti: 
ing and vascular. 

Macewen’s monograph on “Osteotomy” was based on an ext 
of observations and operations which he had been carrying out 
of years upon the varying osseous deformities of rickets, and upo 
cal treatment of these. He had already made several contributi 
literature of the subject, and he had communicated his views 
to the profession, in the course of various discussions in medi 
and by several communications in medical journals of the day. Hi 
graph dealt also, in a comprehensive way, with the etiology 
of rachitic osseous deformities of the lower limbs. It remains 

The method of osteotomy which Macewen described—particul 
condyloid osteotomy of the femur for the treatment of genu valgur 
established itself not only as sound and safe, but as the operatior 
in the treatment of genu valgum. I have described elsewhere 
personal triumph achieved by Macewen at the discussion in the s 


surgery al the “Congres Internationale des Sciences Medical 


Copenhagen in 1884, when other surgeons such as Ogsten, ( 
5 + 
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sented a paper which still further proclaimed my belief in the 

fractures by open operation and internal fixation. It was entit 
Years’ Survey of the Routine Treatment of Fractures by Ope 
ods.”* In addition to the mere tabulation of cases and result 


five years’ period with which it dealt, I described, in som 


special procedures and modifications in the usual methods of 

The publication of this contribution aroused, in many quart 
deal of comment, not always friendly and not infrequently somew! 
critical. I have not been led, however, with the passing of tl 
with continuing and increasing experience, to resile in any 1m] 
from the position which at that stage in my career | had taker 
has my confidence in the method of direct fixation by open opet 
reinforced and added to with ever-increasing experience 

The five years’ period with which I dealt in 1922 w 


May, 1917, to the Ist May, 1922. The cases included wert 


surgical unit in the Western Infirmary, Glasgow. Most ot 
treated by myself throughout \ small number were dealt 
junior colleague assistants who followed out the same general lin 
The five years’ period was taken as representing a well-defin 
time, in a single surgical unit, for which we had full records 
surgical control of which I was myself personally responsibl 
figures which we were able to present, my own reports and 
my jumior colleagues were able fully to vouch. I shall refet 
and to the relative tables present! 


For the purpose « 


f this further communication | propos« 
five years’ period immediately following the one referred to 
years from May 1, 1922, to May 1, 1927. I think it better to | 
survey to five years in order to bring it into line with the other 
allow of the making of such comparisons as may be suggest 
remaining years have not been included in the analysis, but 
[ am well aware that they would show no diminution in out 
enthusiasm for, open operation 

[he First Period of Five Years.—\Within this period thet 


in my wards in the Western Infirmary, 693 cases of fractu 


including skull, trunk and Iimbs \ general anzsthetic w 
in 459 of these. As a rule the anesthetic was chloroform 
of cases the anzsthetic was administered several times he 


1 


f a general anzsthetic in the whole series 


of administrations 


was 638. Out of the 693 cases open operation was carried out 
in 421 no open operations were employed. Of th 272 cases sub i 
open operation, the fragments were directly fixed by inter 
means in 103. 
Stating these heures In percentages, therefore. it emerges tl 


operation was carried out in 39.25 per cent. of the whole s 


method of direct-mechanical fixation was employed in 14.86 pet 
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per ce 
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previot 
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$2.24 per cent. of the whole ser 


mous five years); (2) airect 


the whole series {compart witl 


rect fixation was employed in 37.86 per cent 
s/f 
ition In other words. 62 34 per cent. ot 
with without mechanical fixatio1 
resented in tabular form in Table I, ré 
Che table shows 1n the rst column thi 
tires tre vs ] re ly +] late 
ures treated Indoot}! rie seco colu 
submitted to open operation each y 
I bet of cases in which direct fixation of 
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ires ilso In percentages, we that 
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open operation (compare W 
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b | 


TABLE I] 
S¢ nd Series of Five Years 

Cases of fracture of all kinds treated in Professor } oung Ss wards in ti Vi 
Glasgow, in each of the five vears, May, 1922, to May, 1027, showing the 1 
mitted to open operation, and the number treated by dtrect valor 

D 

y I ' 

1922-23 I19 OI 3d 32 
1923-24 95 14 18 18.94 
1924-25 135 5 22 I4.o! 
1925-26 137 19 24 17.51] 
1926-27 146 57 24 16.44 


general survey of which will show that, allowing for the casual 
numbers of cases treated, and the inevitable differences in severit 
of the fractures in different years, there has been arrived at 

degree of stabilization in respect of the numbers and percent: 


submitted to open operation and to direct fixation. 


ABLE III 


Cases of fracture of all kinds treale un Pr fessor Ve Hn } Ln HW 
Glasgow, in each of the ten years, May, 1917, to May, 1 hOwimn 
mitted to open operation, and the number treated by dire tion 

Dp 

Ve 1 I al i t 

1917 1d 127 42 Y Ort 
1915-19 135 19 il 8.14 
1919-20 16! 62 »R 17.39 
1920-21 152 <8 19 12. <0 
1921-22 118 61 36 30.50 
1922-23 119 oO! 28 22 
1923-24 95 14 18 18.94 
1924-25 135 sf >? 14.81 
[925-26 137 19 24 17.51 
1920-27 146 57 24 if 14 


It may be of interest also to give here the figures and per 


the combined ten years’ total number of cases. hey are as 


total number of cases for the ten years amounted to 1,325. Ih 


‘| | e€ Tot 


of these a general anesthetic was employed 864 times 
f a general anesthetic in the treatment of the wl 


administrations ¢ 
of fractures during the ten years was 1,164. Out of the 1,325 
operation was carried out in 539, while in 786 no open operati 
sidered necessary or desirable. Immobilization of the fragments 

by some method of direct fixation in 229 out of the 539 cases sul 


open operation. 
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their physical energy, endurance and ingenuity to the uttermost 

is seldom a light or easy one \ny one who has witnessed n 
operations of the kind, or who has ever taken part either as pri 
assistant in such operations, will readily admit that all concerned 
a great deal of their physical strength and energy into the wor 
indeed, “sweat over it,” in a very real and literal sense. Such, 
the demand upon the endurance and physical strength of those « 
that, unless sustained by their conviction of the efficacy and unc! 

Ss iperiority ot the open operative procedure, they would be extret 
likely to continue for long to practice it. 


j 
} ' 


The Various Methods Employed—In my earlier paper I sl 
tabular form, the different methods employed in respect of all th 
the first five years’ series which were dealt with by direct fixation 


may be reproduced here 


TABLE V 


Showing the bones involved and the different methods of fixation empbloved 1% 


Vears Series 


: c. 
Wiring | Pinning! Plating | § 
Low r 7aw 7 
Clavicle ; 
Clavi le, outer end : 
Humerus, upper end 4 
Humerus, shaft ‘ 
Humerus, lower end (1 
Humerus, lower epiphvsi 16 
Olecranon . 
Ulna : 
Radiu ‘ 
Radius and ’ . 
Meta ar} al I 
Phalanx, linger , : 
Femur, uppet ; 
Femur, 12 2 
Patella ' 
Tibia a 
1é : a 
Metatarsa , 
| ta 2 I 29 438 2 > 


The methods included fixation by wire, by different kinds of pir 
by screws, and by combinations of these; also, in one case by rit 
Reference to the table will show that the total number of « 
series treated by direct fixation was 103. Of these, twenty-one wer¢ 


ine by pinning or nailing, forty-eight by plati 


by wiring, twenty-1 


screw fixation, two by a combination of plate and pin, and one by 1 


The bones so treated included the mandible, the clavicle. the humeru 


olecranon, the ulna, radius, metacarpals, phalanges of the fingers, 


patella, tibia and metatarsals In a considerable number of cases 


the table shows, epiphyseal fracture-separations were treated by thi 
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includit the upper and lower epiphyses of the humerus a1 


The second five years’ series and the corresponding details 


to bone involved and the operative methods employed are sl 


ABLE VI 
Sil } he adtilerent metnod oO} ” 
, er 
\T 
\i I 
Cl I I 
i} 7 


Humer ret “to 
Humer ft 


2 32 O00 2 | 3 i 
1 , , 
[ ( et reference to this table, that the bones cde 
very much the same as those in the earlier period, and that tl 
each are not greatly different from the earlier period. It will 


methoc ve hee ded ire onlv six 11 numbet ible V1. the 
7 7 J } 1 
have necre ed t —- virtue of additional combinations ( 
techni xatt 
he total number of cases dealt with by open operation and dirt 
in the second five years’ period amounted to 126 (compare witl 
previous period ()f these, twenty-two were treated by wiring. t 


1 


were pinned or nailed, sixty were treated by plating, two were fixed 


j 
> 


pinning were employed together, in three cas 


and plating were combined, in one case wiring and screwing were em} é 
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together, in one case a metal band was used, and in four cases 
method involved the use of catgut suture instead of any metalli 

In this series, as in the previous one, is included a conside1 
of cases of epiphyseal fracture-separations, particularly at the | 
the humerus, in the treatment of which, where there is anything 
most trifling displacement, direct fixation is, in our considered opini 
always the only correct line of procedure. 

The figures for the two periods of five years have been cot 
following table (Table VII), reference to which will show the det 


consecutive ten years’ period 


TABLE VII 
Showing the bones involved and the different methods of fixation em{ 


’ 
len vears series 


N 
Wiring 


Mandible x 
Clavicl 2 } I 
Clavicle, outer end, or a 

mio-clavicular joint 2 
Humerus, upper end 6 2 
Humerus, shaft 10 
Humerus, lower end (‘1 I I 
Humerus, lower epiphysi 28 
Olecranon 11 | 
Ulna.... , 3 3 
Radius... | | 10 2 I 
Radius and ulna 2 
Meta arpal 3 
Phalanx, finger 2 
Pelvis, ilium 
Femur, upper end (neck 5 
Femur, shaft 2 29 2 I 
Patella 10 
Tibia, shaft | 16 
Tibia, malleolu 
Fibula I 
Metatarsal I 

Total , 13 | 61 |108 | I 3 I 2 I 


As this table shows, the total number of cases treated by 
and direct fixation in the ten years from May, 1917, to May, 
to 229. Of this number, fi 


rty-three were wired, sixty-one 
nailed, in 108 cases plating was employed, and the remainin; 
dealt with by various combinations of metallic fixation, or by 
Che applicability of particular methods to particular bones will 
to later. 

Further Statistical Details Respecting the Second Five } 
It will be remembered that the total number of cases of fractur: 


846 























: : i) ‘Thi en! . f 4 Le. Po 
mve years series V O32 his number, ot course, has reterence to 
it does not represent the number of bones fra tured \n anal 
ait — te a s al ae ee 4] 
records, 11acea, Dv Ou ne tact that in these 0622 patients. O12 
bones were altect 1h 1! respect ot the ribs meta rpals metat 
1 
phalat Q eve I mber would require to he siderably 1¢ 
I | ow! irther table Table VIII) a nalesia © 
, , ] 
taking Y 2 ¢ ( ;OneES ny ee; nste ‘a the f 
afrectet 
tTTTT 
\ Viil 
Sh } ) y } 
I i 
~ } ) 5 
Sk " 
I 
| ) : 
d« 
Al 1 
Cla ( : 
Cra fe 
Hur , ‘ 
Ole i i 
R 
Na ) 50 is 
Meta ‘ ; 
ocay | 
Se . 
Phalar 
Lictict j | 1¢ 
“wr r ’ 9 
Pe f ‘ 
Cr ' : 
Fe ; ‘+ 4 
lent 
Pate ' ‘ 
il II! Os | 
Fib 108 ° 
Lé { 
} 
; 3 
I 12 I 
ie. 11 — 
} 
| i Ol 552 24 12¢ 
= ? 
| tab] t t lyirny } 1 ‘ ° ‘ 
In t 5S tabi ( rst column shows the numbers tor the particulal 
> i} . - _ a. =— ’ : 
bones. The seco umn gives the numbers in which no open opet 
Was employed in the tl ird column are shown the numbers for the parti = 


bones in which sot form of open operation was carried out, but in wl 


no mechanical, direct fixation was employed. The fourth column gives tl 


‘ 


numbers of those treated by direct fixation, and in the last column are the 





percentages 1n 
was employed. 


It will be 


the case 


obs« rved, 
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ot Cac h 


\ 


bone 


where 


YOUNG 


some 


reference to the last column of 


OT ( 


form 


Pable 


in the case of the bones treated by direct fixation, the percentage 


of application varies within wide limits. 


The percentages for « 


shown in 


this column, have been arranged in a 


further table 


showing the respective frequency in ascending progression | 


this analysis works out very much as one would have expected 


1 
lyyT 


as indicating that the bones most frequently dealt with by d 


ecT 


apart from certain fractures at the outer end of the clavicl 


dislocations of the acromio-clavicular joint, are the olecranon 71.4 


the patella 66.6 per cent., the femur 33.8 per cent., the humeru 
cent., the tibia 23.4 per cent., and the radius 19.1 per cent Lhe 
in these are based on considerable numbers. The lowet percent 
remaining bones, except in the case of the phalanges, are hb. 
smaller numbers 
TABLE IX 
SHOW per ) j ifn f empbloyvment of direct fixation by open oper 
} mn fhe Sé mad é ears’ period arranged mn ascendt pr 
Fi ) 
Phala 1 
Pe 2 8 
Ulna QR +4 
Cla lO .7 
Ma 11.1 
Meta 15.1 
Ra 11 190.1 
Pibia 3.4 
Hur 30.6 
F 53.8 
Pate 6 6 
Ole Ta 7! } 
A T i Fra ture di location Oo ¢ 
The Choice of Method Reference to the various tables indi 


the great majority of fractures of the long bones, one or other 


different methods has been employed, namely, wiring, pinnini 


The cases dealt with by these three methods have far out-numb 
others put together. 

The actual choice of method must always depend on th 
the particular operator in the particular case. He will be influe: 
decision by various factors His purpose 1S, or should be, to se 
adequate restoration of function with the minimum of risk, and the 


He he 


He will in some cases be prevent ad f1 


of accuracy in the adjustment of the fragments. will 


anatomical considerations 


a particular method, which otherwise he might desire to employ, 
imposed on him by such anatomical considerations. He must not 
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4 ] +1 - * ai< 4 
interference with the local circulation, or with important nerve supply ( 
f tl lequat » of the bone fragments which he desir 
course O e adequate exposure Ol! the One tragment Whi ( 
readjust and to Mx proper alignment. He may require theretor¢ 
cases, to | OSC L 1 ethod which does not adequate Vy meet his Wisi tO 
rest content it may be, with something a good deal short of the 1 





VI lt e seen that in each of th ( irs periods | ul 
, ‘ ' , 
per ( ( ci¢ | \ WITINL alor ré resents roughly i the 
i ] 7 
whol e bone ch this method of treatment has chiefly be 


which tl method of treatment will most frequently be employed 
Che chief difficulty with which the surgeon has had to contend in the 
wiring of fracture las generally been due to the unsatisfactory quality of 
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the wire used. It may be said that this should be as fine as pos 


sistent with the necessary tensile strength for the particular cas« 
7 g | 





I I ture f olecranot 
it is employed. In the earlier years, when wiring of bones b 
practiced, silver wire was chiefly used, but this was generally f: 


A B 


| 





Fic. 4 Fracture of tella with wide separation 
unsatisfactory unless a very thick wire was employed. ‘The finer 
silver wire were very apt to break at the twist point when anything 
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requisite firmness of application was attempted, and it must have been the 
experienc of most surgeons to have such an accident occur frequently 
the most critical stage in the procedure. 

Many other types ot wire have, in consequence, been tried in the endeavor 


to obtain a material which will normally withstand the strains for which | 


silver wire has so often proved itself unsuitable. In my previous paper | 

indicated that I had been using, for a considerable time. a brass wire wl] 

seemed to meet the requirements of its effective use much more adequatel 
t 


than silver wire, and | exhibited, to the surgical section of the British Me 
Association, samples of this brass wire in different grades. most of tl 
of comparative thinness. I have continued using brass wire. and ot y 


1 
i ; 


whole have found it greatly more satisfactory than silver wire. On the sami 
occasion I mentioned, and showed to the section, samples of other types 


1 1 
I 


of wire: nick Tees = 


monel metal (an alloy of copper and nickel in th 


A B 





proportion ot 67 per cent. copper and 33 per cent. nickel). Neither of thes 


has proved itself so satisfactory as the simple brass wire. and T have 


not found that the brass wire exerts upon the tissues any obvious harmful 
effect. Nor have I found that it is acted upon by the tissues to any appre 
ciable extent, 


This brass wir and even the finest erades of it is strong, pliable, 


| 1 
; 


and easy ot employment I f used with care it can be twisted to the point of 
absolute stabilization with the minimum of risk of snapping. It is suitable 
both for the direct fixation of bone fragments, and in the case of fractures 
of the mandible, for the wiring of teeth. This is particularly important 
where the teetl re so closely set that the difficulty of wiring them together 
would bx ereatly enhat ced if one were under the necessity of using a thick 
wire such as silvet Che fine-grade brass wire can be slipped very easily 


between even fairly closely set teeth, and can be wound several times round 


and between the adjacent teeth which one desires to utilize as fixation points, 
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In my previous paper | referred to a case of fracturé 


and showed a radiogram from the case, in which the bone f; 


directly fixed by means of a single fine wire; the fixatior 

the alignment as nearly perfect as possible One can hard 
possibility of achieving such a result with a single silver wit 

degree necessary to produce absolute stabilization, without th 
( Fig. 0 ) 

The fixation of the fragments of a fra tured mandibk 
adjacent teeth is illustrated in Fie. 7. 
In addition to the employment of wiring by itself, we |] 

it, during the second five vears’ period, also in combinatior 
ods. Reference to Table Viw il] show that we have em] love 


pinning, with plating, and with fixation by screws. It is likel 





continue to employ It, tron time to time in selected Cast 
other methods. 
It is obvious that in certain fractures of the long bones. 


or humerus, or in fractures in which one or more small but « 





ments have been partially detached from the main f1 


agmet 


or more wires penetrating or encir« ling the main and subsidiay 


a reasonable procedure One could give several illustrative . 
our experience examples both of simple wiring and of the ul 


in supplement to other methods of fixation 


Pinning or Nailin \s in the first five vears’ period, 
second, the number of cases tri ited by this method has beer 
amounting to roughly qa darter ot all the cases operated o1 
tion. In my former paper, | described the different kinds « 
which we had been accustomed to employ. (Fig. 8) In the . 


we used relatively thick and he; VV ni kel or silve r plated St e] 


| 
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and effective means of fixing the detached articular head to the sé 
neck or upper end of diaphysis. It is seldom desirable to attempt 
without making a free opening into the hip joint from the front, 


ments being adjusted as accurately as possible, and set into propet 


with each other, before the long pin is introduced. We have genet 


at 


posed the joint through an anterior incision, very much like the « 


A B 





Fic. 9 Fracure of the neck f the femur Fixation b i long stee 


the femoral head: (A) Showing fr: 


diaphysis upwards along the neck 
nt; (C) Three months 


(B) Showing nail in position, after replaceme 
Barker’s method of excision of the hip. This gives free and adequa 
sure of the joint and of the fractured neck, and once the right d 
adjustment has been secured, the nail is introduced through a sepat 
ture of the skin on the outer surface of the limb, at a point an inc! 
below the tip of the great trochanter. From there, it is driven as 
possible axially along the femoral neck, until it penetrates the mai 
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fragment 


head of the pin or ni 


nail has served its 


removed. We hay 


the femur in thre 
several othe r 


has prove cd itsell, 


such injuries. | figs 


humerus, we have 


and distal 


nail, introducing 


= 


Into this 


Iragment 
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RES 


it is driven firmly by light taps of a hammer. Thx 


il is left projecting through the skin puncture until th 


urpose—say, after six or eight weeks—when it is easily 


employed this method in fractures at the upper end of 


cases in the second series, and more recently s 


1%t the same kind. I| know of no other method whicl 


tment 


our hands, so satisfactory as this is in the trea 


g (A, B, and C.) | 
ures, or epiphyseal separations, at the upper « of th 
uite often fixed epiphysis and diaphysis, or | 
effectively together by the use of a single lot 1 O1 
from below 


some cases upwa}rds, 





' 


above qow! wards, 
inwards into the 
humerus dow1 
can readily illustt 


period. | Figs. I 


Occa 


s1ona 


accomplish the ne 


actually emploved 


had obtai 


> 1 
region of th 


very Satist< 


means of the introduction of 


these. I refer 


the clavicle, wher« 


pa 
replacement and fixation of the small distal or acromial 
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xation and 


A) Sh \ g oT 


Dr. A. J. H 
e., from diaphysis below driven obliquely upwards an 
ticular head, or from the epiphysis or upper end of th 


and inwards into the diaphysis. Both methods we 


from our records of this and of the previous five years’ 
\ and B); 11 (A and B)] 
econd nail of equal length may be required in order to 
effective nmxation, and in one case we 


ree of these long pins before we 


ary degre of 

were satisfied that we 

ly stable fixation. 

per I alluded to a special little group of injuries in the 
of the clavicle and the acromio-clavicular joint, wher 


alignment of fragments could be obtained by 


a single long steel nail, and I illustrated one of 


rticular, to those fractures of the extreme outer 
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fragment are difficult, and in some cases practically impossibl 
plishment by ordinary means he method of application is sit 
Che fracture area is exposed through a suitable, but small in 


fragments are adjusted, and are maintained by simple meat 





relation to each other, while lor Oo steel pin of this strong typ 
through a small puncture made in the skin, external to the act 
right through the outer fragment and on into the shaft of the 


necessary it May pertorat the cromion and traverse thi icrTo! 





joint before perforating either of the clavicular fragments 
and B) | 


This same method we have emploved. on a number of oc 


vent or control the troublesome upward displacement of the 


the clavicle in the not uncommon dislocation at the acromio-cl 


\s [ said before, | know of no equally effective method of conti 


upward rising acromial end of the clavicle. Fixation by plat 
or by simple pinning, or by y is of little use The introd 
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simple long steel 1 n the manner that | have described has prove 
in our hands to be easy, effective and satisfactory. Nor does it, 
be supposed, int re to any appreciable degree with the functior 
movement one desi to preserve at this jomt. |Figs. 13 (A 





| 1) mio-cl la t A) Showing s 

f B) ¢ rye ‘ t 

Both in the « e Of tractures of the outer end of the clavicle, 
dislocatior t tl cronio-clavicular joint, the pin has served its purpos« 
and may be withd: n with safety at the end of three or four weel 

Another type of injury in which we have found the use of suc] : 
steel pu » be vi fective is the troublesome T-shaped fracture at the 
lower end of t!] umerus We have found great difficulty sot 


B Cc 


rah 


us na 





 § un a Seeeeeaies” Te ae 


maintaining the tv ower fragments in proper apposition during the 

duction of the 1 e or plates required to secure them to the diaphyseal 
fragment They tend to rotate on their long axes, no doubt as the result 
of the attachment to each of one or other of the two main groups of fore 
arm muscles, namely, the flexor-pronator and extensor muscles respectively 
This difficulty is got over by first of all passing a long steel pin from sid 


to side, right through both fragments. This effectively steadies thet nd 
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the plates and screws can then be applied with less difficulty. This 


| 


| Figs. I4 | \, B and C) | 


illustrated in my earlier paper, and the illustrations may be reprod 


With these exceptions, however, it may be said that we hav 
employ, in most cases, much finer nails or pins. For most purp 


larger and thicker pins or nails are quite unsuitable: they are ver 


A B 





Fic. 15.—Fracture of er e! f humerus: (A) Showing impaction of dist 
¢ 7 , \ ft ind fixation by three fine “Spr 


1 


cause splitting of the fragments into which they are driven unless t 
ments are previously drilled for their reception. I: many case: 
obviously much too bulky; they require, for their introduction, th 


ture of much greater force than seems to be justifiable; and ther 


deal of scattering of bone dust into the surrounding tissues durit 
process of drilling. Nor do they give any more effective nxatio1 


the finer agents which we 

largely employ. [Fig. 15 (A and 
This is particuiarly the 

those fractures or fracture-sey 

of the lower epiphy ses ot the 

which we now treat so genet 

open operation and direct 


the case of these injuries 





is required to fix the fragment 
the finest steel pins or “sprig 
SE a ae effective as could be desired 
Fixation by @ single fine “ : these. of varying length, 


quarters of an inch in length up to, at the most. an inch and a half 


are the ordinary “sprigs” or “fine wire nails” used by the carpentet 
a matter of fact, we obtain them from the infirmary carpenter from 
time as we require them. Their cost is practically “nil’’; we use thet 
plated; and in many cases, they are left permanently buried in 
where they do no harm. 

We have used them in many other situations 
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] 
| 


olecranon, of the forearm bones, of the upper end of tl | 


ie humerus, in fixation 
of malleolar fractures, and also in a certain number of fractures of the 


A B 








Fic. 1 Fracture of th bones of forearm near the lowe end: (A) SI 
ment of the fragments (anterior, posterior and profile views); 4 R t tte 
operation, and fixation ft the Inar fragment l single . 


profile views 
phalanges of the fingers, and in fractures of the metacarpals and metatarsals, 
the pin being introduced axially from one fragment into and along the other, 
and being left as a permanent central axis in 
the realigned bone. It does no harm in its 
new bed. |[l igs. 16, 17 (A and B), and 18] 

This axial implantation of a fine nail or 
“sprig” I have employed also in certain cases 
of fracture of the clavicle, alone, or in com 
bination with circular wiring. 

As I pointed out in my former paper these 
finer pins or nails, which are sometimes of 
the rounded type, and sometimes flattened in 
section, head as well as nail length, have the 


lo not readily split the 


advantage that they 
fragile fragments into which they are intro 
duced; that they do the minimum of damage 


' 


to epiphyseal cartilage and growth centres; 





and that they are generally so easily driven 





home. In the comparatively soft bone of a 
young person such fine pins can often be Cpipayets oO the 1 1 te with gross dis 
driven well home without any preliminary ‘a single fine “s 

drilling, and without the application of much force. As a rule, a few light 
taps with the heavy end of a pariosteal elevator or with a light hammer may 
be required, but that is all. 
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In the second five years’ series the bones which have beet 
simple pinning have been clavicle, humerus, olecranon, radiu 
phalanx of the finger, pelvis and the upper end of femur 

Plating. \s in the first Series, so also in the second, the number 
dealt with by plating has been much larger than the number of thes 
by any of the other methods. They have amounted, in fact, to 
of the total. femur and tibia have been plated most frequet tly ot 
tibia was plated twenty-four times, the shaft of the femur seventee: 
the radius eight times, the shaft of the humerus four times, the ul 
times, the upper end of-the humerus twice, the lower end onc¢ 
clavicle once, 


his method has been so long in use, and in proper hand 





r 
nt i ti 


satisfactory results that littl further need be said here re val 
the opinion, in 1922, that it was probable that the expedient 


tend to become confined more and more to the treatment 


the tibia, the femur and humerus. The experience of the se 
would seem to bear out this prophecy, except that the bon 
may require to be added. I took the view, and I see no ri 


now, that, in the case of most of the other bones, wiring 01 
probably become the operation of choice. [Figs. 19 (A and 
B); 21 (A and B)] 

Our practice in respect of the later removal, or not, 
screws 1s not according to any fixed or hard-and-fast rul 
move a plate which has been used in fixing a fracture of the femur ) 
buried as it is beneath the bulky muscles of the thigh, it seldor 
to any trouble, and we do not, as a rule, contemplate requiring t 
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On the other hand, in the case of the tibia, which for so considet 
of its length is practically subcutaneous, we quite often remove th 
screws as a procedure of choice once the immediate purpose of 
tion—namely, the accurate maintenance of correct alignment w 
processes are Foing oO! has been secured. In the case of an art 
return to work at the earliest possible period is desired, and w 


course of his work. exposed to many chances of minor injury to 


frequently remove the plate and screws within a couple of mo 
introduction. In the case of other bones the retention or ret 
plate is determined according to factors which vary for the parti 
vidual, and with social and other circumstances. 

' 


Screwing—In the first five years’ series were included tw 


A B 





Fic. 22.—Long oblique fracture of t ft of the femur + young girl 4 
displacement; (B) | t en operatiotr 1 fixation by t 


which long, oblique, spiral fractures of the shaft of the femur wet 


by screws alone. In one case a single screw was employed, and 
effective. In the other case, two screws were introduced a ver 


tance apart. Both cases did well. An illustration from one of 


worthy of reproduction here; it shows well the perfect readjustt 


re-alignment of the fragments in a very nasty, oblique, spiral fract 
femur of a young girl. [Figs. 22 (A and B)] 

In the second series only two cases were treated by screwll 
the bone was the radius). I may say here that, in the three year 


expiration of that second five years’ period, we have employed th« 


several other occasions for fractures of the femur, and with satisfact 


Combined and Other Methods.—In the section dealing with pinnit 


erence has already been made to the combination of wiring with 
the treatment of certain fractures of the clavicle. In this series, 
been combined with plating. [Figs. 23 (A and B)] 
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end of the humerus, 


to the vess« et l 


excellent \ » 


(B) Afte rt 


minuted fracture 
illustration of 


a very COMM PLICe 





esse ! 

Ope ‘ I 
screws and three ‘ 
replacement, and fix 


this means. 
of the femur, 


In a single case O 


[Figs. 2 


PEN 


was employed also in T-shaped 


in fracture of 


at the upper end of the shaft of 


; 


Case 


commiunuted 


1 (A and B)] 


wiring was used in combination with screwing. 


pe rated 
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the radius, and in a 


shows very well the eff 


fracture which we 


ase, a fracture 
upon in my wards by 
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ulna was effectively secured by the application of a metal b 


site of fracture. (Fig. 25) 
In four cases in the second five years’ series. fixation w 
the use of any metallic medium. The agent employed was 


be expected, two of these cases were fractures of the | 
fracture of the olecranon, and one a fracture of the tibi 


the case of patella and olecranon the catgut sutures were p: 


bone fragments just as one might have passed metallic wire 
supplemented by additional catgut sutures passed superfi 

in such a manner as to secure the closely related and dan 
covering and the lateral aponeurotic expansions of quad 
In the case of the malleolar fracture the catgut sutur 


superficial 


S pe Lp plic rect Fixatioi } 
consideration of the foregoing, and from the relative table 
direct fixation by yen Operation as anything like a routn 


spe lally apy icabl 
limited group ot 
the olecranon 
femur, the humeru 


radius (and, toa 





shaft « the u 
t t 
, quently, tractures 
R the mandible, and the 
bones, such as the met 
phalanges, call for operative interference and for th 


1 


simple method of internal fixation. 


1 


lhe particular method, or combinations of methods, to be 
iven case will vary widely with factors of different kind 
have been already re ferred to, and the subject there tore call 


elaboration here 

Indications for Adoption of Open Operation and Dir 
. awxls , ] hiec — | ‘ 
my earliest Communication on this subject, before the sect 


the British Medical Association twenty years ago, I suggeste: 


tas 


principles which should guide one in deciding upon open ope 
Piven Cast of fracture. hese were as follows: 
/ rst of all. ad) d oT ] l@?y wnportance, the obli Juli OT 


case of the leg, or the thigh, this factor should in a larg: 
cases determine the adoption of open operation. I still believe tl 
measure this condition still holds good. In no other way 

the absolute correctness of apposition and alignment which one di 
no other way can one assure the removal of diffused blood, 

freeing of muscles and tendons, which mean so much in the ult 
tion of function. The artificial fixation of the fragments at 
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cially those which one might term subperiosteal—i.e., simpl 
breaks of the bone, with the minimum of tearing of its periosteal 
and hence with minimal and even no displacement. 

Direct Fixation in Epiphyseal Fractures, or Fracture-Separati 
pointed out in my earlier paper a certain number of epiphyseal 11 


for no open operative interference. There is sometimes very littl 


ment, and the epiphyseal fragments are often very easily maint 


their correct relation with the diaphysis, either with or without 


splint. In some such cases of fracture-separation in the region of 


in a child, little is required beyond the application of a firm bandag 


the flexed elbow, and the controlling of the arm and forearms 
ciently to prevent more than slight to-and-fro movement. The 
be said of many epiphy seal separations at the distal ends of radius 


and of tibia and fibula. Provided these injuries are not dealt 


hazard, but the actual anatomical relations in each case are from 


properly appreciated, and are checked from time to time by caref 


examination, and where necessary the correctness of apposition 


manipulation under a general anesthetic, both the esthetic result 


level of functional restoration should be satisfactory, without an 


interference of an open character. 


It is a very different story, however, with those fracture-sepai 


the lower end of the humerus where displacement of the epiphy 
ments is at all considerable—and it is often extreme. In such « 
operation, accurate reposition, and direct fixation are, in my opini 


always imperatively necessary. In no other way that I know of 


to obtain the satisfactory adjustment, and the restoration of full joint 


that one ought to strive to obtain. 
Not only so, I am quite clearly of the opinion that only by ope 
and the accurate readjustment and direct fixation which are the 


can we secure the conditions—the best conditions—for the presery 


the least possible degree of disturbance of the growth processes in that 


Without such accurate readjustment the normal growth is alm: 
to be profoundly disturbed, and we shall have, with the lapse ol 
development of the ugly “gun-stock,” or other, deformity whi 
much dread. 

In respect of these injuries, I have completely recanted from 
\t that time I still held to the opinior 


fractures and fracture-separations in the region of the elbow, 


2 


which I took up in IQ1LO.” 


ticularly those involving the lower end of the humerus, could be 


dealt with without open operation, and I was accustomed to deal 


in what one might regard as the then orthodox way, so well descril 


illustrated by Scudder in his textbook.® I was of opinion thet 
main cause of limitation, or impairment, of function after these it 


due not so much to incorrect replacement of fragments, but to tl 


placement as the result of premature and injudicious movement 
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joint. ‘The teaching then was that movements of the joint should be begu 


early, and often forcible movements were carried out either with or withou 
a general anestheti | believed then, and I still believe, that tl 


Lili Lilt 


forced movements generally did more harm than good. and my p1 


that time was to replace the fragments as best I could under 


f ( ( 
and put up the limb, in the position of flexion at the elbow, in suitable 
poroplasti molded splints lhe state of things was chec ked by m«e 5 Oo 
the X-rays, and the 1 iolded splints were left o1 for several weeks \fter 
their removal a limited degree of movement was permitted, but not 1 iSSIV¢ 


or forced movement 
My position now, however, is prac tically a complete departur trom that 


of 1910. [I stated it pretty fully in my former paper dealing with the first 


five years’ period,* and | need hardly elaborate it further here, Say 
that | profoundly believe that by open operation, accurate replacement 
simple hxation ot epiphyseal Iragments 1n injuries of the lower end 

humerus, one 1s best able to guarantee not merely a good immediate fun 
tional result, but also the restoration and continuance of the normal growth 
processes which will promote the natural growth and development of th 


limb, and minimize the chance of the subsequent deformity which must 


inevitably result if epiphyseal and diaphyseal growth are disturbed. or 


substantially checked 

In his communication in 1910 before the British Medical Associat ~ 
l 1 | injuries in this region had better perhaps, in most 
cases, be treated b non-operative means, lest the growth of bone at the 


epiphyseal line might be interfered with. IXxperience has shown me. on the 


contrary, that in spite of the local disturbance 


mtingent upon open operation 


and direct fixation, such interference with, and disturbance of th erowth 
processes, are less likely than where non operative treatment is emplove 
and where, therefor displaced epiphyseal fragments are not so accurately 


— oF ~ ent ] , 
restored to their pre er relations. 


In my earlier paper (1922), I cited a very instructive case which seemed 


to confirm this view It was that of a young lad upon whom I carried out a 
resection of the knee for tuberculous disease, and in the course of the 


operation I had the misfortune to disengage completely the whole lower 


epiphysis of the femur from the diaphysis. I replaced it and fixed it 

position again, but I feared that the accident might lead to suspension of 
growth—to premature synostosis. To my surprise, this result did not 
follow Che bons mtinued to grow equally with the corresponding bone 
in the other limb, and that this was so, was confirmed long afterwards by 


comparative X-ray examination, and by periodical measurements of the limb. 
[ would quote here what I said in 1922.4 It represents pretty accurately 


the VIEW which | take to day 


[ believe that if urate re-apposition of epiphyseal centres be not brought about. 
the failure to do s very factor that will lead to the growing parts being smothered 
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in callus, and crushed in new irregular bone, which will effectually 


of normal growth at the epiphyseal lines 
“That nothing short of full exposure of the fracture-separation 


accurate readjustment is to he mplished, my now considerable 

















Fy 2¢ I | erus é t 
gross displacer I I Se ) t 
Open ope kK t 1 fixat | tw 
ind the othe fit lisplaceme g t 
rofile views) B \ 1 (Ir ¢ t t 
has been em | r t 
cases has proved 1 compl have found the whole Il 
humerus so completely displac to be tilted in almost unbelievabl 
on quite a number of occasiot1 found it almost completely inverted 
looking upwards, and epipl rtilage downwards. [Figs. 26 
“[ have found a fragt t luding capitellum, part of tt | 
epicondyle, so completely tilted ts transverse axis that the arti 
\ B 
Fic. 2 
sever t ~ Not é i 
C)pet one cat 
the gross ' B) Af 
tellum looked direct! ut le the tractured surface rested 
the radius. [Fl igs. 27 \ B We have had several instances 
“Further, separat tre tor the internal epicond ( 
muscular attachments to it t are torn away, means so « 
dinal displacement that not { f open operation and direct 
ment in its proper relat bly suffice. [Fig. 28 (A and B 
“In short, the argument | t t operative treatment ot tl 
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epiphyseal Iracture ( irations open operatiol at ‘ istme 
tion—seems to me sound beyond disput 
, 7 1 « 11 | 
The actual method of procedure calls tor little comment. lhe most 


convenient incision in almost any type of epiphyseal displacement at the 
elbow, except that of the internal epicondyle alone, is one made on the 
external aspect of the joint, through which the radio-humeral joint 1s ex- 
posed, and if necessary opened; and the incision may be extended. as re- 
quired in an upward and backward direction. The free exposure which is 
thus afforded permits, in most cases, of easy readjustment of the fragments, 
and of the accurate reproduction of their correct anatomica 


\ B 





hay a { | , n of the « 
(A) Shov , , fragment; (B) Aft 

reduced, the fragments are readily fixed by one or two of the fine “sprigs” 
to which [| alluded in the earlier part ot this papet They are readily pushed 
home, and are generally passed from the lower or distal fragment obliquely 
upwards into the lower end of the diaphysis. In some cases finger pressure 
alone is sufficient, while in others a few light taps with a hammer o1 punch 
may be required lhe wound is closed completely, without drainage, and 
the limb is put up in a partially flexed position. It is placed for a few days 


on a simple splint, and thereafter a light plaster of Paris shi 


ath is applied. 


This is removed within two or three weeks at the most, and the child is 


given fairly complete freedom of voluntary movement, the joint being 
controlled for only a short time thereafter by a lightly-applied bandage 
which, to a moderate degree, serves to control and prevent premature indul- 
gence in too free movement. 
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As bearing out what I have said regarding the lack of interfere 


normal processes of growth, where this accurate replacement a1 


of fragments are carried out, | could show quite a number of « 
where X-ray evidence was obtained months, and even years after, 
’ el I 


processes of growth were proceeding on normal lines and wit 


activity. One illustrative example will suffice. Fig. 29 is a radiog1 


the same case as is illustrated in Figs. 27 (A and B). This radio | 
taken a year and a half after the whole lower “capitellar’’ humeral epi 
in a boy of seven years, had been treated by open operation 


fixation. It will be seen that both epiphy | 
diaphyseal growth had proceeded normal! 

incidentally, it will be observed that the | 

duced through the epiphyseal fragment 

upwards into the diaphysis, would seen 

been carried to a considerable distance 

within the extending diaphysis Posit 

alignment were satisfactory, and function: 

tion of joint movement was perfect rhe | 
perfect use of his elbow, and full range of | 
ment. 

Direct Fixation in Certain Fractur 
langes, Metacarpals and Metatarsal 
former paper, in 1922, I described a met 
axial fixation in certain cases of fracture 
phalanges and metacarpals which oc 


might be found useful. I gave a numbe1 





trative examples. The same method 
circumstances would be applicable in the 


certain fractures of the metatarsals Phre 





are included in the second five years’ 


Fic. 29.—Radiogram taken a Which we made use of this method of 
year and a half subsequent to 
the pinning of the capitellar 
epiphyseal { 


tion, two of these being fractures of th 


fragment illustrated . - 

in. Fig. 27. To show how Pal, and one a fracture of a phalanx 
epiphyseal and diaphyseal growth 

Sie Genel Germain’ Tete It is probable that most simple fractur: 


how the bone has been carried a = it : ’ - 1 ’ 
considerable distance upwards, Phalanges will continue to be treated without 


er ae operative means, and even in the casé 
pound fractures, direct fixation of the fragments is not likely to be r 
with any frequency. There will be, however, the occasional case, 
somewhat neglected in the early period following the reception of the 
in which the tilting of fragments is not readily corrected without 
operation, and in which the maintenance of the correction is difficult 


some means of direct fixation is employed. We have found furtl 


several occasions, that a single X-ray picture has given an alto 
erroneous impression of the actual position of the fragments, and « 
considerable palmar displacement of one of these fragments has beet 
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e for annulment « 


to be overlooked though it was mainly responsib 





tion of function lhe serious disability consequent upon this displac t 
of sharply tilted tragments, interfering with the action of flexor tendons 
has only to be me med to suggest the desirability of operativ ectir 
and of the adoption of some effective means of preventing redisplacement 
It is particularly desirable that operative fixation of this nature sh be 
employed in those tractures of metacarpals or metatarsals where the bone 
is broken close to an extremity, for by no non-operative method is ye 
to secure adequate ntrol of the often very short articular fragme: 

Che procedi simple ind is easily ipplied The fracture S 
exposed throug! short lateral incision slightly towards the dorsal aspect 
of the finger. Ihe extensor tendon 1s drawn carefully out of the way, the 
fragments are disengaged, their ends are freshened, and re-alignment is 
established his re-alignment is maintained by the introduction « ole 
ne S] rig mitre ul ed axially from one fragment to the other the 
central canal o1 tt central bone, the length of the sprig employed eINnY 
usually about two-thirds of the length of the broken phalanx, meta 
metatarsal. Ihe head of the sprig we have sometimes nipped off witl ( 
force] In othe es the sprig has been introduced from shortet ent 
to longer tragment ind the head of the Sprig has been left burt ¢ 
substance of the smaller fragment lt is remarkable how easy is tl hol 
procedure, and how effective is the adjustment The wound sed 
without drainag* \s I said in my former communication le 
(external) splint may or may not be used, according as the opet S 
confidence in the fixation which he has achieved, or not.” In any case, th 
use of such an external splint should be dispensed with as soon as possibl 

In the cases 11 vhich we have employed this method of axial stal 1 
the results have all been satisfactory Bony union has been good, ent 
has been well maintained, there has been little or no subsequent de tv, 
and we have been able to obtain a satisfactory functional result Si 
cases in which this method has been employed are illustrated s. 30 
(A 31 \ dB); and 32 (A and B) 

Presu \t this stage in the history of modern surgery 
seems hardly nec ry to discuss the question of the operative treatm« of 


fractures, as if its adoption or not were to be determined by the possibility 


or otherwise of the avoidance of wound infection 

It is of course obvious that the surgeon who ts unable to-day to gu ( 
almost beyond a peradventure, the achievement of aseptic healing the 
wound he must make in the operative treatment of a fractured bone, has no 
title to carry out such operations. But equally he has no title to perform 
any surgical operation for it is no more difficult to attain aseptic healing 
after a bone operation than after any other type of operation 

Che same bogey of possible septic infection used frequently to be ad 


vanced in respect of operations upon the larger joints, and it was 


frequently maintained that it was difficult to ensure the avoidance of 
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the modern surgeo! 
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assumes 
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by all those conce1 


surgical operatiol ( 1e 





at there was little or no “margin of safety” 


} 
an idea has surely gone 


spect of the o 
{ ] 


ne, to Nave 


Ml I perative treat 


reached the py 


iv untoward happening ol septic nature shoul 
\sepsis should be assumed, not merely as the 

d, but as the only possible result in the hands of 
mee } / P Treat ent EF one 

ng out of any open operation upon a fractured 


shall be observed by the operator, and 


- of other 


any 





of infection of th 
channels « epti 

There 
important that I must re 


potent ract | 1! deter} 


ie bone fragments through the ordinary 
ctr point or detail which I regard as so 
» it briefly here is no doubt that the most 


nrection 


is the bacterial content of the 


skin of the re Special care should he taken. therefore. to disit 
tect the whole ars oroughly as is possible But this disinfection should 
not be delayed until the time whet operation has been determined upor 
This may not be for some time after the reception of the injurv. and it will 
be then too late l] roper time for this to be done is immediately atter 
the patient broug! ospl and at as early a moment as possible after 


the reception ot the nywury 


and vesication whic] 


area ot S the 

skin has been carri mast 
vesicles bec 1) ine 

be the settin: rh 


e 


within even a few hours, and over a wid 

1¢ damaged bon Unless disinfection of the 
ht away there 1s a considerable risk of the 
even actively suppurating. The result may 

xtensive infective process, and involving such 


us have seen the extensive irritavion 
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a wide area of skin, that a cutting operation through this area 
negatived altogether, or must perforce be delayed for some time, i1 
of getting rid of the superficial local infection. 

It has been for many years now a routine procedure—an order of 


1 
( 
1} 


in my surgical wards, that every case of fracture, whether si 


pound, shall be regarded as a possible case of open operation, anc 
thing which must be done—it takes precedence even of X-ray e> 

or the application of even a temporary splint—is the thorough 
of the whole area of the limb involved. By this means we feel tl 


able so to assure the avoidance of any gross local infection of th 





even should extensive devitalisation of the skin have occurred, o1 
vesication should take place, one can guarantee the avoidance local! 
YTOSS infective disturbance, and there need be imposed, therefore 
to the adoption of open operation at any stage when it may 
be desirable. 

When a case of fracture is admitted to my wards then, one « 


1 


things which is done is to shave the limb over a wide area, includ 
passing far beyond, the site of fracture. The whole limb is then t! 
scrubbed with soap and water. ‘The surface is gone over very tl! 
with spirit, and thereafter with an antiseptic lotion—generally 1-40 
1-20 carbolic. It is then thoroughly dried with sterile towels, and 
carefully in several layers of sterile gauze. We have then no furtl 
of skin infection. Even should extensive vesication occur thes¢ 
remain aseptic, their fluid content remains clear, and they may b¢ 
shrivel up by natural means, or they may be punctured if it seems 
But the practical point is that at any moment from the time when tl 
is admitted, the surgeon may, if he choose, carry out an oper 


through that disinfected skin without fear of any local infectior 





recommend the adoption of such a method as routine procedur 
casualty ward, even if the surgeon in charge is not a believer 
operative treatment of fractures. He will avoid thereby any of tho 
some inflammatory conditions of the skin which otherwise may r 
and the occurrence of which, in former times, when such steps 
taken, probably determined the development of erysipelas and _ ot! 
infections which complicated, and often gravely aggravated, Cast 
simple fracture. 

Two Cases of Serious Infection in the Combined Ten Years’ S 
would be untrue to say—even as it would be insincere and wantin; 
ness were I to allow the impression to be conveyed—that on no oc 
sepsis complicated any of our cases. But throughout the whok 
series of ten years, and through the nine years previous, there | 
only two cases in which anything beyond the most trifling 
has occurred. 


In one of these we lost the patient. He was an elderly man w! 


extremely severe fracture of the upper end of the shaft of the femu 
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ly the upper third of the shaft, but separating, at the same time, 


nters and splitting the femoral neck. The whole area was badly 
d, and the fragments were widely displaced. The man’s genet 
as not go va He had been In poor health previously, al d ct r 


terference was decided upon not without misgiving; but it was 


at the adoption of direct fixation might permit us to give hi 
period than we could otherwise do, a certain degree of freedot 
feared to do otherwise. We had the hope that it would enable us 
it up in bed, and even to get out of bed at an ealier period he 


is difficult but was successfully carried through, and the oper 


rn lor a time all went well, but a good deal of blood 

mild lective process occurred which in spite of treatment 
o his deatl 

ler case was that of a youth who had a severe spiral fractur 
about its middle It was almost compound and there was 


ne course ot the operation one considerable smallet 


ne disengaged, was accidentally projected from the wound 


the floor of the theatre. As it was a somewhat essential 


it picked up from the floor, I scrubbed it well with a nail-brusl 


septic solution, and reintroduced it in its proper setting befor 


main fragments. The wound was entirely closed, and the patient 
ormal course for six weeks when, for the first time, the wound 
It appeared to be quite healed, and the limb was in excellent 
he sutures were removed and everything seemed satisfactory 
ks afterwards, however, a small fluctuant swelling appeared 
was evacuated a quantity of disintegrated blood-clot, and subs« 
small bone tragment which was completely necrosed, had to b 
(here was in this case thereafter, and for some considerabl 


degree ot infection which considerably lengthened not only the 


1 
} 
| 


ut also the achievement of satisfactory bony unio1 


the end the result was quite good, and the patient was left 


vo cases then may be taken as representing practically our only 
{ ill-results from septic complications, and I suggest that we art 
regard them not as warnings against the trequent employment o1 
tion and direct fixation, but rather as reminders merely of the 
r the rigid observance of the ritual of any surgical oper 
exceptions that prove the rule. I have no doubt now that I should 


d the replacement of the small fragment which becan 


f 


the second case, and that the untoward result was really the result 
r of judgment on my part It would have been much better to 
fragment out altogether and trust to nature to make good the 


Her OW Way 
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CONCLUSION 


\ critical consideration of the cases and results in thi 
five years, and of the similar cases and results in the previou 
well as our more recent impressions in the three years whicl 
since the end of the second five years’ period—i.e., a 
experience extending now over twenty years—leads me to the fort 
a number of conclusions which | may now state very shortly 


First: Open operation, and the adoption of some form ot 





are not merely justified in a certain number of unusual fractur: 
certain number of fractures with unusual displacement, but ar 

a substantial proportion of fractures of the long bones alm« 

procedure. In certain bones, indeed, it is the surgical procedur: 

of choice, but of necessity 


Second: Open operation and direct fixation ought to be 


possible, in any surgical clinic worthy of the name, and thet 

even be the fear of possible occasional septic infection. We ou 

to assure aseptic healing of a fracture dealt with by open ope 

great certainty as we can assure it in any surgical procedur 
Third: In the case of fractures, or fracture-separatiot 

the elbow where there is any appreciable displacement, open opet 

direct fixation afford the most favorable conditions for the « 

of function, and for the normal continuance of growth at the ey 
Fourth: We have not found that by the adoption of open oper 

direct fixation, there has been induced any diminution in thé 


efficiency of the processes of repair. Union has not been, in ow 





in any way retarded, but rather the reverse. In our whole « 
know of only one case in which union was substantially delay 


case in which union absolutely failed [ find it difficult to 
reports of those whose experience would seem to have beet 
ours in this respect. 


Fifth: There is no doubt at all that in the large majorit 


with by open operation, and in which the fragments are fixed 


mechanical means, the period of confinement to bed—the pet 
pitalization—ought to be, and is, very substantially shortened 

| know that if I had to deal with two precisely similar fracturs 

the one dealt with without open operation and the other treat 
that when the stage had been reached where in both cases 
expected to be established, I should with infinitely greater cor 
the patient with the plated femur to get about freely [ should 
repair of the bone in this case, reinforced still further by the plat 
one in permitting a degree of liberty in the use of the limb w 


1 


hesitate to permit at such an early period in the other cass 


that, the earlier such liberty can be given. the shorter will b 
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a very elaborate series of movements and tests, and in which | 
altogether failed to demonstrate any appreciable functional defect 
Eighth: The experience 


( 


yf these twenty years during which | 


} 


led, in a substantial number of cases, to adopt an open operative 
in the treatment of many fractures of the long bones, has increasin 


lished my confidence in the method, not only as being safe in its 


but as affording the most hopeful outlook in respect of the early 


7 
il 


of function, and the most perfect restoration of the anatomical no 
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fessor Young if he could tell them what was the total number of fr: 


DISCUSSION. C. Asnuvrst ( Philadelphia ) 


which his operative figures were based. It makes a great differenc 


one starts one’s percentages with all the patients in the out-patient 


well as those in the wards, or only with the patients in the wards 


Among 5000 acmissions to Dr. Ashhurst’s service, Episcopal Ho al 
recent fractures (9.8 per cent. o al). Among 492 recent fractures ther¢ 1( 
(9.2 per cent 


Region Admissions 


eratt 
Vo op rati 


Head and face 


55 53 
Vertebre and pelvis 18 17 
Clavicle 11 10 
Scapula 2 2 
Rib 21 >I 
Humerus 29 27 
Elbow 13 5 
Forearm 22 15 
Wrist and hand 31 22 
Femur 76 72 
Patella 9 5 
Leg bone 102 100 
Anklk 74 72 
Foot 29 25 

Total 492 $40 


He had gone over recently the last five thousand admissions to hi 
at the Episcopal Hospital. 


That includes all the ward patients, and 
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For malunion, fifteen operations, or 24 per cent. of the total; 
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cases. | 
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fixation 
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That is 


still 
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out-patient 


irreducibl 


per cent Were 
small \ me 492 
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there were less than Io per cent. of operations. 
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He 


Ope ration 


ad no obiection to 
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OPERATION 
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Iractures, So 


id tractures and recent simple 


tures of the femur, among whom four seemed 
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two seemed to require operation. 
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He finds that of the five thousand admissions, less 


that his experience with fractures is 


only the sin 


recent fractures (that is 


fractures without maluni 


ur, he had had, among these 5,000 admissions, seventy 


had 102 patients with fractures of th 


His only object in treating fractures 


Il was made up seven years ago, up to May 1, 1923. He had 
yperations tor fractures of all kinds, of which 42 per cent. were 
e fracture e., recent simple fractures); I1 per cent. were o1 


in with the 


cent 


condition and were not the 


were for malunion, and 


14 


ses of malunion and non-union, with very few « 


result of his caré¢ 


May I, 1923 
Sim ple Com pr } Wi iu? } Vor 

15 7 6 2 
25 oO 1O j ) 
2 2 I O 5 
LO I oO I ] 
oO oO 8) I ] 
5 2 2 2 I] 
2 oO oO oO 

5 4 Oo oO 7 
oO oO 2 10 12 
oO oO Il 0 I 
oO 8) ') oO e, 
Oo Oo 9 Oo 9 
02 16 19 21 I4d5 


May I, 1923, his percentage of operations for recent simple frac- 


advanced from 


less than 


in the last 


42 per cent. 
the last seven years he had operated on 32 


five 


to 50 per cent. of the total. That is 
per cent. simple frac 


a year. Two compound fractures had been 


seven years. 


the total operations were for non-union. 


found that when he had used fixation material of screws or plates 


he had had 
nless there 


l died OT old age. 


to remove it eventually in about 16 per cent. of 


the 


was some indication for removing it he had left it until 


in place after fifteen or more years. 


There are patients going around now with th 
Of those that he had had to remove, about one-half were for incidental 
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I, 1923 NI I, 193 
Re } j vi 
Vertebra ( 
Face 2 ) ( 
( lavic le ( Oo 
Humert 
Elbow ( O 
Foreart 
Wrist and hat s 
Femur* 
Patella = ' 
Leg bon ( 
Ankle ( | 
Total 50 3 5 
*No 1 ; [QI 

reasons, operating on the patient again for some x els 
fixation material because it might in the future give some t 
fifth were removed on accout in, where it was thi 
pain was caused by the fixation apparatus, a1 out a t 
for persisting or developirig ectior For instance ( 
if one puts in fixation materi st the bone ( eq 
removed to enable the wound to heal up, and ew 
like the following will happe1 | plated a simple ecent | 
and ulna in a girl about fourteen years of ag er tw 
came back with an abscess over the site of plating followi 
litis complicated by cervical det 1t1S ( le met 
a locus minoris resistentia 

Dr. WittiAmM L. Estes ( Bethlehem, Pa.) : s t] 
of the committee on fracture r this Association it w 
United States and Canada the erage time of disability w 
for cases of open operatiol than tor those treated by the 
his recollection held. it 1s about a montl *s diff rence be 
take into consideration, that the operation w e by « 
over \merica. not by half a doze men or two or three 
doing this work, but by surgeons generall) S 
thousand cases which brought out this point 

A second point is that although oper operation produc 
results, the functional results were better in non-operativ 
The figures showed that there were 73 per cent. of cas 
treatment which resulted in good functional results. whereas 
cases it was 76 per cent hat, remember, is also a collect 
of all surgeons in America, that is, all who reported. \W 
accustomed to doing this work it is a different matter, an 
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FRACTURES OF THE NECK OF THE FEMUR WITH 
SPECIAL REFERENCE TO THE TREATMENT 
OF INTRACAPSULAR FRACTURE 
By Huecu Mckenna, M.D. 


or Cuicaco, ILL. 


ForEworD.—In presenting some phases of the treatment of 
fractures of the neck of the femur, I wish to state my po 
proceeding with this paper. 

\t present the methods fiving even relatively PO id results seet 
rather individual and therefore somewhat restricted in general 


Consequently, the general statistics on end-results of treatment 


fractures do not appear to have been greatly improved and theret 


compare favorably with the results following the treatment of ext: 
I ; 


fractures. For this reason the presentation of evidence pert 
method that may lead to a higher degree of efficiency in treatm 
acceptable. Until a standard method of pre cedure, giving genet! 
percentage of good end-results, is developed, the various spe 
may be followed to advantage. 

With these ideas in mind and without committing mysel{ 
of advocating the open method in any but carefully selecte 
particularly on age and physical condition, I desire to submit 
| believe are of importance in the treatment of these fractures, 
closed and open methods. I wish especially to draw attent 
lowing points: 

1. The nutrition of the head and neck of the femur. 

2. Some recent investigations of Leriche and Policard pert 
function of autogenous bone transplants that seem to prov 
their value in the production of callous formation in slow-heal 
thereby giving a logical reason for utilizing transplants in 1 
some intracapsular fractures. 


3. The value of the principle of impaction. 


Any extensive review of medical literature pertaining to th 
fractures of the neck of the femur reveals a wide discrepancy 
results. It would appear that this discrepancy may be accounted 
on the basis of classification, since the problem of determining 
fracture has occurred entirely within the capsule (especially ii 
the attachment of the distal capsular ligament) may be impos 
fractures treated without operation a mistake in classification 1 
occur. In this paper the old classification of intracapsular and ext 


is followed, not because such a division is anatomically correct 


clinically it appears to give a workable basis for an intelligent 
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procedure in the treatment of these fractures. The term intracapsular shall 
be used to designate ally fracture of the neck of the femur that occurs 
| +] 


entirely within the articular capsule or at the distal attachment of the cap- 


sular ligament, while the term extracapsular shall apply to fractures entirely 
outside the capsule of the hip-joint. Some authors have used the term 
transcervical and sub-capital instead of intracapsular to describe fractures 
of the neck of the femur within the capsule. The objection to this classifica- 
tion lies in the tact that all fractures within the capsule do not fit this 


description, especially those that occur near the distal attachment of the 





‘ 
Cut taken fror Keibel and Mall Embryology (“After Schulin, Archiv of Ar 
1879" ( tior f human hip-joint in a male fetus 25 centimetres in length, fer 
yea 
- ] 4 » = 2 o ~ . : ] : 4 
capsular ligament Chose fractures occurring within or partly within the 


attachment of the distal capsular ligament are not anatomically either intra 
or extracapsular fractures. However, they are subjected to much the same 
ional disturbance as the transcervical type, and may therefore be 
classified in the same group for the purpose of treatment. 


» 1° 
; ] 


Before proceeding to the discussion of the treatment of these fractures, 
| wish briefly to review some points in the embryology and anatomy of the 
hip-joint that have a bearing upon the nutrition of the head and neck of 
the femur at different stages of development. 

\ccording to Keibel and Mall (vol. i, pp. 370-371), (Fig. 1), while the 
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embryo is growing from twenty to thirty millimetres in leng 
formation begins between the head of the femur and the cartil 
plates forming the floor. At this stage a fibrous band passing 
the joint cavity can be made out that is to form the ligament 
and, according to Moser (Uber das Ligamentum ‘Teres des 


lenks) as quoted by Zemansky and Lippman (Importance of Round 


ment Vessels, Surg., Gyn. and Obstet.), blood-vessels can be dete 
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later these vessels accompanying the | 
disputed question, although Moser wrote: “Later, most of thi 


unquestionably atrophy.” It would seem, then, that these vessel 


a negative source of blood supply to the head of the femur in 


A. Kolodney ( Blood Supply of the Head of the Femur, Jour 
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nutritional importance in fcetal life and during the first years of 


igamentum teres function in 
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Ww re 

be 
may be injured, that whether a blood supply sufficient to 
head and proximal fragment of the neck of the femur remains or is 
lished letermine whether bony callous will result. 

Now » pass to a consideration of the inner architecture of 

and nec] the temur as demonstrated in the accompanying picture g, 2 
note that the neck 1s made up almost entirely of spongy bone tissu 
consists of two definite systems of trabeculze, with one system beg o 
the mesial sick ind the other com ie from the lateral side of the u ( ( 
of the shaft of the femur intersecting each other at right angles. The necl 
of the femur is made up almost entirely of spongy tissue arranged 
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manner described, so that Koch (Laws of Bone Architecture, A: 
vol. xxi, p. 1917) has given a mathematical analysis of the theo 
by Wolff and Roux to the end that the anatomical arrangement 
the minimum of material used in the inner architecture of the 
a maximum of strength. 

This discussion of the treatment of intracapsular fractures is 


embryological and anatomical facts that show a reason for tl 


( 
that a nutritional disturbance in the fragments takes place in thes« 
as a result of a disturbed blood supply. Fractures elsewher 
are not influenced by nutritional disturbances to the same degre 
Ernst W. Hey-Groves says, “‘fractures of the transcervical or 
variety are of quite common occurrence in young or middl 
such fractures will never unite unless natural or artificially induced 
of the fragments is produced.” Professor Hey-Groves has rey 
union in a small series of these fractures treated in the recent st 
use of bone transplants. This procedure brings up the questio1 
treat these fractures, in patients who are good surgical risks, by 
tion immediately or to postpone the operation pending the de) 
non-union. From the standpoint of results, the ideal time to pet 
bone transplant operation is from six to ten days following tl 


before any absorption has taken place in the spongy tissu 


the femur and the fragments can be brought into accurate aligr 
a number of months have elapsed following fracture and nor 
covered, as a rule some absorption of the fragments has taket 
while the introduction of a bone transplant at this date may giv 
the reconstruction of the neck of the femur usually leaves som 
and consequent deformity. 

A résumé of the end-results of the most experienced surgeo! 
treated these fractures by the closed method, where im] ctio1 


occurred, demonstrates that bony union does not compare fa 


end-results in the extracapsular type of fracture, where ther: 


much lesser disturbance in the blood supply. These findings at 


with the researches of Leriche and Policard (Physiology of B 
have shown that in fractures without hemorrhage and blood-clot, 
as a rule follows. In my own experience in the open treatment 
capsular fractures where the capsule was opened, no appreciabl 
hemorrhage or blood-clot was noted, either in the joint or 
the fracture. 

In my opinion, the ideal procedure in the treatment of thes 
is the abduction method following impaction either naturally o1 
produced. Cotton, of Boston, has produced artificial impactior 
capsular fractures and I have observed some of his splendid result 
man reports a high percentage of bony union by the abductior 


treatment whether impaction is present or not. However, whet 


the end-results obtained in these fractures where conventional met! 
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Fy Interthrochanteric fracture before Fic. 5sA.—After reduction by the abduction 
method. 
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been followed, the percentage healing by bony union is too small 
one to be content to follow any one method that has been outlined 

With these results in mind I began, about fifteen years ago, 
small number of intracapsular fractures of the neck of the femu 
open method. I selected a number of patients suffering with thi 
fracture whom I considered good surgical risks. There have 
twenty operations performed on nineteen patients, but owing 
careful selection of the physical condition of the patients, no deat! 
and no infection followed the operation. 

Mention is made of these facts because, in departing from « 


methods of treatment to a more radical line of procedure, | 





Fic. 9.—An end-result in the treatment of Fic. 1o.—An 
ntracapsular fracture by an autogenous bone sular fracture treated witl 


ins; lant transplant 


surgeon should assure himself as nearly as possible that the cou 
although it may give a higher degree of assurance that a better r 
be obtained, is not subjecting the patient to an unnecessary ris! 
two operations an autogenous bone transplant was utilized to sé 
fragments and was taken from the crest of the tibia. While I r 
a discussion of the function of bone transplants, in the treatment 
special type of fracture, will hold equally in considering the treat 
every fracture where its use is indicated, I wish to review son 
respecting the autogenous bone transplant that is of special import 
the treatment of intracapsular fracture. 

Leriche and Policard (Physiology of Bone, Authorized English Tt 
Moore and Key) are of the opinion that most surgeons hold an erroneous view 
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of the femur. The only type of bone transplant used 
from the patient's tibia and contained the periosteum. The trans- 
plant has been removed with a minimum of trauma and driven into the 


| dowel opening in the neck of the femur. I have placed 





showing the foot piece with the 


much importance on producing an artificial impaction of the fragmet 
Special equipment in the treat 


the transplant has been driven into place. 
table 


ment of fractures is very essential. I have worked out a special 


(Fig. 14) for the conduct of this work, a late model of which is shown in 
the accompanying picture, with a special heel piece and adjustable foot 
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attachment ; internal and external rotation can be accurately cont 
I believe to be one of the very important factors in the succé 
of these fractures. 

In reviewing the operations performed in this series, I | 
comments to make: 

In the first two operations steel nails were used to secur 
ments. In the remainder autogenous tibial bone transplant 
One patient developed a pulmonary embolism in the third we 
operation, but after a somewhat stormy convalescence recovered 
patient had a limitation of motion in the knee of the affected 
able to flex the knee only slightly over ninety degrees, althoug! 
of this fracture one of the best anatomical results was obtain 
two operations, where steel nails were used, non-union result 
instances. In one of the fractures treated in a recent stat 
ments held in excellent position by means of a tibial bons 
resulted. In a tuberculous patient treated for late non-unior 
being performed twice about a year apart, only fibrous unio 

Owing to my inability to reach some of the remaining patient 
discharge from the hospital at the end of four months, it 
record the final results in all of them. Then, too, the numbet 
to give very conclusive information. However, this paper 
+] 


show the following points i e treatment of intracapsulai 


neck of the femur: 


1. The open method of treatment may be carried out 11 
patients without undue risk 

2. Some fractures may be treated without opening the cay 
simplifying the operation 

3. The physiology of bone repair seems to show that the aut 
transplant accelerates callous formation in fractures w:th poor | 
and therefore may be used to advantage in the repair of cert 
fractures of the neck of the femur. 

Discussion.—Doctor Kettocc Sprep (Chicago) remarked 1 
important thing in fractures of the neck of the femur is the mort 


the uncertainty of the result in those that survive. One nevet 
the bony union is lasting or whether the head is going to nect 
later on. There are three points in connection with the treatment 
blood supply of which the essavist spoke ; second. the positio1 
of the fracture; and third, the bony union which is acquired 
supported by a brace until the vitality of the head is assured 
supply in the head and neck of the femur comes from the liga 
from the diaphysis with penetrating branches from the epip! 
and penetrating vessels from the periosteum. 

The essayist said that in operating upon these fractures h¢ 
blood in the joint or about the bone. If he had looked at the bon 
might have seen it. Doctor Speed presented a lantern slide w 
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not atrophy more often Doctor Smith-Petersen has proceed 
the use of the nail because the Fracture Service at the hospit 
rather opposed to it, but his results have been excellent. H 


Jones believes. operated upo twenty five cases the re wit es 
in 85 per cent. of the cases 

Dr. HucGuH McKenna remarked finally, respecting 
he believed these patients, whether treated by the open « 
should be placed in the abduction position for a period of 


The important principle to be carried out, in the open oper: 


the autogenous transplant is used, is the impaction of the bor 
| 
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in spots, alternating with normal areas and fibrotic areas A secti 
was removed which showed the mucous membrane to be desquamatii 


1 


regular in size, shape and outline, the interstitial tissue showed marked 
mucosa received showed no evidence of ulceration, but cedema and 


For a week the patient was fed through the jejunostomy tub« 


washed out twice daily At the end of this time, as there was 1m ast! 
the washings were clean, the jejunostomy tube was removed, the ope 
gauze, and feeding begun by moutl Che skin was kept protected wit 
there was no irritation from the slight jejunal leak \t the end 


closed completely. 


The patient, at the present time—three months after operatio1 
1 
i 


and has resumed work. He lowing the routine prescribed 


enterostomy. 


Lord Moynihan’ states that an examination of the museu 
and a search into the records show that in cases in which an inte 
ing fluid has been swallowed, accidentally or with suicidal intent 
most affected are lips and mouth, pharynx, and the first in 
cesophagus, the lower end of the cesophagus immediately above 
orifice, and the pylorus and pyloric antrum. The greater part 
escapes serious damage, though patches of ulceration, or « 
may be distributed throughout it. So far as the stomach 
worst injury is inflicted on the pylorus, but in severe cases th 
membrane may be affected 

C. B. Keetley likened the appearance of the pyloric portio1 
in one of his cases to “a small sausage’: of a second he said, “th 
was thickened and so contracted that it would only just admit the cl 
of a pair of polypus forceps”; and of a third that there was 
a very tight stricture of the pylorus.” 

Thirst is intolerable, and vomiting is an early and constant 
even when a very small quantity of fluid is taken, it may be 
once or in a few minutes. 

Treatment.—lIn all cases it is of the first importance to se 
complete abstention from food. When tood is given, the proc 
tion is quickened, the ulceration spreads, and gangrene in mor: 
tensive patches occurs. The chief attempt should be directed 
the scalded surfaces sweet and clean. Mouth-washes, sprays, 


quent mopping of the ulcers with gauze swabs, all are useful in 


insure cleanliness. Two and a half per cent. solution of glucosé 
given interstitially. 

The safest course would appear to be an early resort to surget 
means of some operative procedure the feeding of the patient 
sured for a sufficient time to allow healing to take place in the 
patches. 

Where the lesion is confined to the pylorus, as was the 

6 


patient, jejunostomy followed by gastroenterostomy gave us an ¢ 
result and would appear to best meet the indications. Where the 
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confined to the cesophagus, then a gastrostomy might be sufficient, but ever 


in this case the jejunostomy would answer the same purpose. If the pylorus 
is affected as we s the lower end of the cesophagus, a jejunostomy should 
first be done, to be tollowed later by a gastrojejunostomy. 

Hoebeke and Brasseur* describe a case in which the mouth was not burnt, 
but in which there was evidence ot cesophageal and stomach lesions oO 
up without operative treatment 

he cases re] by Chavigny and Laborde Davezag a \I 4 
wind Di e1 tl were tatal, death ensuing withi i S 
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ALKALOSIS DUE TO PYLORIC STENOSIS 
SIMULATING NEPHRITIC URAEMIA 


By Damon B. Preirrer. M.D 


PHitapeLpnta, Ps 


( 
ONLY recently have we come to possess a knowlede: 

and phenomena of alkalos ufhcient to appraise its clink 

to bring the realization that by an understandine an ( 
involved, the clinician may reduce both his morbidity and 
credit for this may, without Chauvinism, be given chief] 
observers. Our knowledge | rown step by step mainly I 
tions into (1) the cause of tetany: (2) the toxic manifest 
obstruction, particularly his ybstruction; and (3) the tte 
upon derangements of plas tructure tound in the mor 

of acidosis 

Kussmaul, in 1869, described gastric tetany. but for ve 

explanations were offered for it occurrence. such as desi 
the absorption of toxins from the stomach, and obscure n 
‘ To complicate the situation, the r liscovery of th parathyre 
mental work by Gley. i So led to the further findi 
of the parathyroids was followed by tetany. Wilson. Sti 
(1915), using the newer methods of blood chemistrv. « 
Lawrence Henderson, Van Slyke. Folin. d others, inve 
parathyreopriva and found a marked increase in the alkalinit 
as shown by increased ((). combiniu FY powell VieCan I 
this finding and showed that gastric tetany presented the 
mality of plasma reaction in more marked degre \lact 
co workers obtained like result In gastric tetany and noted 
fall in blood chlorides which hi iscribed to the loss of |] 
in the vomitus his loss of acid he believed to be the caus 
He and Voegtlin had already ted another chemical abnor 
thyroid tetany, namely, disturbance of calcium metabolisn 
that convulsions could be controlled temporarily by supplyin; 
blood. They found that tetany ruts minor manttestatior 
ings and hyperexcitability of the motor nerves. could be 
intravenous injection of larg mounts of carbonate or | 


] 


soda, which indicated the importance of the alkaline imbalanc 


In the meantime, ¢ specially during the last fifteen vear 


Ol investigation was being 1 de upon intestinal obstructio 


tox characteristics of the conditior focused etrorts upon the 
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florid complexion, high hemoglobin, low blood-pressure and astha 


manifestations; and (4) features of shock and uremia lr} 


( 


chlorides, high CO. combining power and high blood uri | 


a ahd crt 


attention particularly to the renal damage as evidenced by albumii 


retention and decreased excretion of phenolsulphonephthalein. Mc Vic 
this symptom cemplex to all cases of high intestinal obstruction showi1 
toxic effect and identical blood changes occurred He showed that : 


may exist without tetany and that tetany may be anticipated when CO 


of the plasma passes 100 volumes per cent 


In the meantime, the work of the chemists had given a basis 
standing the phenomena of chemical imbalance of the plasn 
found that health demanded the maintenance of a remarkably co 
tion of the blood. Expressed in terms of hydrogen ion concentt 
the normal variation fell between 7.3 and 7.5. Normally, the bl 
tion is slightly alkaline In the oxidizing processes of metabol 
amounts of carbonic acid and smaller amounts of lactic, phosphori 
and other acids are being formed. In pathological states 
diacetic acids are produced. Under the ordinary conditions of 
tion of the blood tends to become acid. This tendeney is count 
by the removal of excess acid through the lungs and excret 
through metabolic destruction of certain acids and by absorpti 
tralizing basic substances which are constantly taken with th 
wise, a surplus of base may be neutralized by the acids produc: 
may be excreted through the kidneys and intestinal tract [1 
accomplish this transformation and transportation within th 
made of certain labile substances which are known as buffet 


important of these are hemoglobin and the phosphates and 
The regulation of blood reaction is accomplished chiefly by th 


to the ease with which carbonic acid may be blown off through tl 


the form of its acid radical. carbon dioxide. or in case of 1 


I ccd, 


held in the blood for combination with base to form base bicarl 


reaction of which is weakly alkaline The mechanism is remarkai 


but it may fail because of respiratory abnormalities or because th 


( 


lation of acids or alkalies within the body may surpass its re oul 


Ll« 


Van Slyke has shown that in addition to the normal balance tl 


possible abnormal states. Alkali may be deficient or present i1 

either case it may be compensated or uncompensated. If compet 

blood reaction remains normal though the blood plasma structuré 

if uncompensated, the reaction of the blood shifts in accordance: l ! 
reaction of the substance present in excess. The same is true 

regulator carbon dioxide which may be in excess or deficient. i1 
in each instance may be compensated or uncompensated All thes 

conditions have been produced experimentally and it is probabl 

may occur in man under certain conditions. The attention of th 
was directed first toward acidosis, i... compensate’? and uncompet 


alkali deficit. ‘These are seen most often in diabetes and n« 
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KALOSIS SIMULATING URAEMIA 


forme stance being due to the accumulation of diacetic and oxybutyri 
acids, the products of incomplete carbohydrate metabolism, and in nephritis 


nation of the non-volatile acids formed during 
lar metaboliss for a better account of the chemistry i lved one 


»f Gamble and Hartman or the mor 


should consult the descriptions 


xpositions of Van Slyke and Wilson he clinician should wire 


a cel familiarity with the underlying principles since it is t 

furnish a rule of thumb for application to therapy in all cases We have 
seen the abuse of dium bicarbonate as a routine post-operative measure 
and it 1s not at vell known that the ketone acids may be present in th 


urine even in alkalosis, thus leading to the administration of alkalies whi 


aggraval the conditi 

If we may judge by the literature it would seem that the cl 
tance of alkalosis has received insufficient attention Hardt and Rivers 
1923, called at to the dangers of over-alkalisation 
treatm ot pe ulcet [hey tound that ill effects were more likely t 
occur in patients whose renal tunction was impaired, doubtless 


difficulty of excretion of the excess of alkali in such cases. Cas wer 
encount red 1! vhich the CXCeSSIVE USE ot alkalies caused severe Tel 
age, uremia and, in some instances, typical tetany. Case reports 
cal papers have been contributed to the subject by Harrison and Perlzwet; 
(1925), Ellis (England, 1926), Bothe (1926), Larson and Pulford )2 
(Andrews and Bump (1928), Rathery and Rudolph (France, 1928 
1920 lhe It have contributed a number of clinical papet 

The renal phenomena associated with alkalosis are interest 
tant \pparently there is a nephrosis which tends to be severs Chere is 


ence of dat e to the glomeruli and renal epithelium as 


f 


albumin, casts, and not infrequently red blood-cells in the urin 


excretory powel reflected in low elimination of phenolsulphonephthaleit 


ind idly mounting retention of blood nitrogen In certain cast 
ture is that ot uremia fucker, 1n 1922, reported eight cases 
following gastroenterostomy he first four cases died: the fifth develope: 
tetany, for which he was given calcium chloride and salt solution witl )] 
results We can now realize that this type of uremia is due chi t 
entirel { alkalosis \ tew non-operative cases of alkalosis 

» 1, 


uremia have been reported by Rowntree, Ellis, and Rathery and Rud 
In sor cases the underlying cause was not suspected and the patient 
rectly treated by eliminative measures, no attention being paid to the chem1 


imbalance he small amount of data available show this to be a highly 


he following case is an ¢ xample of the ease with which this error may 


occur and the importance of treating such cases from the standpoint of 


chemi imb 
( On October 1 1929, a man, H. C., aged torty-one, was admitt to the 
Presbyterian H tal, in Philadelphia, complaining of drowsiness, loss of weight and 
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DAMON B. PFEIFFER 


day (November 4) the blood chlorides had mounted to 396, blood urea 
again reduced to 46.2 
On November 6, one week after be ginning this treatment, the blood « 


reached normal except for the blood urea nitrogen, which was still moderat 


blood urea nitrogen 33.95, chlorides 528, CO. 46 volume per cent A st 
fusion was given this day \s the chlorides approached normal, gastric | 
diminished. It was impossible, however, to induce the stomach to empt 


the pylorus. 


Water and fruit juices were tried but after a period of hours could | 


with some excess, evidently from the stomach and duodenum. For five da 


tinued, the patient being sustained by parenteral fluids and another transfu 


November I! A jejyunostomy was then made under local anzsthesi 
means it was possible to supply fluids and nourishment by bowel. Thi 
for two weeks, nothing whatever being given by mouth. Each day about 
cubic centimetres of bile-stained fluid were withdrawn from the stomacl \t 


to determine the condition of the pylorus 250 cubic centimetres of barium n 
given by mouth but none passed through the pylorus in six hours 


November 30.—Being convinced that there must be mechanical interfer: 


decided to explore, which was done under spinocaine. This anzsthet% 
in spite of the low blood-pressure (at this time about 90 systoli Sil 
felt that the danger of circulatory collapse could be met = mor 


the after affects of general anzsthesia upon such a debilitated individual 
this was good reasoning or not, at any rate, atter administration of the 


ephedrin, the blood-pressure began to rise, reaching 108 in ten minut 


f 


transfusion was started simultaneously with the operation. The blood-pr 
tinued to rise and reached 128 in twenty minutes, and the patient's conditi 


oncern throughout the operation, which lasted fifty-five minutes 


\ typical pyloric stenosis was found, evidently the result of an old, heale 
ulcer. The lumen would probably not have admitted an ordinary lead pet 
terior gastroenterostomy and appendecte my were pe rtormed 

Here again a curious phenomenon was noted. It was felt that « 


gastroenterostomy fail to work for a time, it would be a simple matter 1 


patient along by his jejunostomy which was still present and through w 
been entirely sustained for over two weeks. However, the attempt to us¢ 
tomy after operation led to the discovery that under the new conditio1 

fluids which were introduced into the jejunum were promptly reversed into t 


and there accumulated until the stomach became distended and _ reauir 


lavage. It was again necessary to resort to hypodermoclysis and intravet 
tration of saline and glucose. On the third day it occurred to me to reintr 
the jejunum what was being lost through the stomach Since that time | 


Wilkie’s Murphy oration before the American College of Surgeons that he 
a somewhat similar thing in a case where he had made two enterostomies 
gested that possibly there is some principle elaborated in the upper intestine 
required: for stimulating normal peristalsis in the lower portion. In any « 
introducing the gastric contents secured by lavage into the jejunostomy openi 
peristalsis soon stopped and all was smooth sailing thereafter 

December Ig, 19209 The patient left the hospital three weeks after 
Since that time he has gained twenty-three pounds. Except for occasional 
he has felt entirely well. 

Reéxamination May 5, 1930, by Dr. John Eiman 


Blood pressure SVStolic, I] 4 diaste lic. 70. 
Blood urea nitrogen—18.2 milligrams per 100 cubic centimetres 


Sugar—88 milligrams per 100 cubic centimetres 
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Crea 8 milligrams per 100 cubic centimetres. 
Chl 402.7 milligrams pe 10% ibic centimetres 
Pl: {) S. Vol per cent 
[ na \) 
Jorning eve g 
S 1017 1015 
Ix acid ci 
Ib trace tr 
(;] ( one none 
M cal specimen, three to six hyaline, light 
il cast pel | | er eld be ( 
1 row ( 
I ( gy specimel to @1 t finely and « irs¢ 
power field ma ] roids Several cl 
ervthrocvtes 
Phe ulpl ileir 
\ mount 
tas 10 cubic centimetré 6 
S 40 cubic centimetre 
| SO ¢ ibic centimett 
The ( till « I il d n i d sumciel He sh Ws 5S 
whicl be éle. This will be cleared up and its influ 
( ] ni he relation of the kidneys to alkalosis deset ( I re 
extended study. Dr. John Eiman, Pathologist of the Presbyteriai spita 
in Philadelphia, believes that a specific and recognizable type 
damage and nephrosis is associated with this condition. It 1s th: 
a high degree of irritation and actual cellular damage are the ¢ ~ 
' his form of plasma abnormalit Its effec ; cen i , 
quences Ol this torm ol] piasma abnormality ts effects May ciosely sim ( 
uremia \s a matter of fact, the result is a form of urzmia and thi "es 
sion of the nervous system due to urea poisoning may counterbalance tl 
hyper-excitability of nerve structures characteristic of alkali tetar 
ybscuring a clinical diagnosis. 
Conversely, when renal impairment already exists the liability Y 
acidosis and alkalosis is increased owing to the faulty eliminative tunctio 


which 1 
blo« cl 
it 


must e to produ 
are present the shift towards alkalinity is likely to be exaggerat 
is then a vicious circle. The kidneys are further damaged and tu 
more impaired In acute cases the outcome is speedily fatal unless 
fault be detected and repaired. In recurring or chronic alkalosis ( 


While tl 


not | 


the important aids in maintaining chemical balance oi 
| 


e common change in nephritis is in the directio1 


verlooked that when conditions tending 





nent glomerulonephritis may possibly result. 


The reaction of the urine may and frequently does remain acid 


me 
his ; 


] 


alkalosis. s usually due to the fact that owing to the lo 
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fluids containing base as well s acid, there 1s an absolut 
even though it preponderates in the blood rhe acid solut 
pass the kidneys more readily, causing the urine to give ai 

It is important also to realize that there is no nec 
between the ketone acids and the normal acid regulators « 
finding of diacetic acid and oxybutyric acid in the urine 
the existence of alkalosis and the decision to administet 


be based upon such findin; 


Blood chemical exXanlinatt ; re essential to the diag 
therapy. The chief indices are the COs content of th 
blood chlorides. The pH is less delicate since it may not b 
as the alkalosis is compensate: lt we except the alkalosis 


rr to hyperventilatio: 


excessive administration « 


, , 
results trom diminutio1 


under clinical conditions 


blood which thus frees base to unite with bicarbonate to 
stances. The obvious therapy, therefore, is to restore chl 
readily be done by LIVING sodium chlorid through the 


\bundant normal salt solution not only counteracts dehvyd1 


the lost chlorine. Hypertoni olution given intravet 
employed in severe Cases (alvel fan iharity with the co 
be complicated by ulkalosis, Its levelopment is best prevent 
sions of salt solution ne sult uld be che ked by biood 
tions. The use ot elucost is ot great value in protectu 
destruction, supplying ener: nd aiding eliminatior aT 


have shown their clinical 


Alkalosis, though less common than acidosis, is a definit 
condition demanding clinical re enition and specific treatn 
suspected especially in conditions of profuse and prolong: 
in obstructive states, mechani r physiological, involv 
upper intestinal tract 

Symptomatically it shows itself by (1) vomiting, usu 
by gastric hype rsecretion and dilatation: (2) dehvdratio1 
reduced blood-pressure ; (3) restlessness, irritability, nervous 
in certain cases, typical tetany 1) in the later stages 
resembling urzemia of nephriti 

The urinary findings are those of acute glomerulonephrit 


sulphonephthalein elimination is diminished. The blood cher 


nostic, the essential changes being diminution in chloride 

CQ... Nitrogen retention is also an early and significant 
Treatment consists in restoring the chemical balance of th 

In severe cases intravenous therapy is indicated and should 


if possible, prec ede urgent surge! 
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THE SERUM TREATMENT OF BACTERAMIA DUE TO 
HAHMOLYTIC STREPTOCOCCUS 
By Jonn H. Jopson, M.D. ano Joun Erman, M.D. 
or Paitapevpata, Pa. 

FROM THE SELINA B. MACILHENNY RESEARCH FUND OF THE PRESBYTERIAN HOSPITAL OF PHILAD ‘ ! 

THE treatment of septicaemia or, as it is better known today, of bactet 
of whatever origin remains a problem which to our minds still awaits 
isfactory solution. As a clinical condition, and aside from its occurret 
a terminal phenomenon, it presents a rather frequent and sufficiently 
complication which oftentimes exceeds in severity and danger the o1 
lesion. This applies especially to the commoner surgical infections, ] 
larly the bacteremias of staphylococcic and streptococcic origin. Theré 
consensus of opinion today as to the value of any one method of treatment 
this study we have confined ourselves mainly to the subject of blood 
infections due to the hemolytic streptococcus. Bacteremias due to 
types of streptococci or the staphylococcus present entirely different prob! 

The numerous contributions in recent years on the treatment of bact 
by chemotherapeutic agents have attracted great attention and have mot 
less diverted the attention of surgeons from the older method of serum 
ment. Aside from the surgical treatment of the primary focus, the 
tance of which is well recognized, the usual practices of today inclucdk 





different methods of attack. These include general supportive tré 
chemotherapy, blood transfusion, and finally serum therapy From 
observations in various clinics the last seems to be a poor fourth. ‘This att 
tude seems somewhat anomalous in view of the recognized progress wl 
has been made in the control of streptococcic infections in other fields, not 
in scarlet fever and erysipelas 
The recent withdrawal by the American Medical Association o 
streptococcic serum from the list of New and Non-official remedi 
significant indication of the trend of surgical opinions and practic 
questionnaire submitted by Novak" to the heads of twenty-five clinics 11 
United States showed, in the majority of instances (sixteen), that experi 
with antistreptococcic serum had been disappointing, and one surgeot 
apparently ignorant of its existence. Others (eight) found it to be of 
value. We are not convinced that unqualified rejection of serum treatn 
is justified. Our personal experience has been quite to the contrary 
With regard to the other methods of treatment already mentioned, i | 
case the surgical control of the primary focus, if demonstrable, by eli I 


tion, sterilization or drainage, supersedes in importance all other procedut 

Without such control all other measures are sure to be futile in the great 
majority of instances. Reference has been made to general supportive 

ment. This is too often taken for granted in the treatment of all prolot 
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son i] obse ry tio! ( ( 
tv otf contributions « 
cases trom gynecolos 


Irgical Service l 
, 1 
nad otolarnygological wat 
treatment of this co 
; , 
016 processes \ 
' ' , 
tine splendid article pres 
, : A : 
Valton Martin? that it | 


( ( 
in a closed system such as the ulation Che presence of 
in the circulatory tree forn exceptiol It is the te 
tinuous discharge of bacteri ood-stream: the rea 
ral defense mechanism o rT manitestec eithet 
exhaustion of the hzmoy o1eti stem the role pla 

the action of the non-speci une substances 
uncontrolled cases the devel of secondar oci. exte 
and toxzemia with its attendant ees in the parenchymat 

In our own observat ons ses ot bactet elm e ft 
isms we have been impress« the necess rf « ( 
these cases which are ch: ( ed by what we « the 
infection, from a “‘massive i 1f the blood-stream | 
shower type of blood-streai sion positive blood ct 
either before or immediate reical interventio 
focus, such as drainage QO ected ini ( the el 
thrombi from the lateral sinus such cases the natural di 
is usually capable of destroyi e bacteria without furthe1 
ures. The further invasion e blood-stream is check 
gical method has been empl \ny additior thera 
at this time naturally is given « or the sterilization o 
In this type of infection whet tures are made on bloos 
few colonies of OTvanisms é 

In cases illustrating the ‘1 e type” of invasion, b 
reveal hundreds of colonies o teria per one cubic centim« 
the surgical treatment of tl y focus does not Ie 
of the symptoms. Under such conditions of overwheln 
natural defense mechanisn y exhausted d the cl 
already described follow S tl conseque nee th 
disputed question as to whe or not bacteria multip! 
stream itself. 

The two types ol blood-st invasion by bacteria at 
by what is so often seen in cases of osteomyelitis, although ji 
blood-stream is frequently ste by the time the patien 
observation of the surgeon, tl tage of “shower invasior1 
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] 


early or before marked degeneration of parenchymatous organs 


Group I].—F ive cases in this group recovered without the 


f 


This group deserves particular attention: it shows that a numbet 
streptococcus hemolyticus bacteremia do recover without any 
wr chemotherapeutic treatment. Cases No. 4 and No. 5 belong di 


the so-called “shower invasion” group and the blood-stream 


~ 


ifter establishment of satisfactory drainage of the primary 


No. 1 and No. 2 also recovered without the use of serum. In ‘ 


infected thrombus was removed from the lateral sinus and in ¢ 





mastoidectomy was done but phlebitis of the lateral siiiis must | 
In both patients the temperature varied from to1° to 105° fi 
lays respectively. Administration of serum might have shorten 
of morbidity 
raBLe IIT 
I 3 | 1) 9 \ ) oO oO 
H 
2 P P I4 \ oO oO oO 
H 
3 P P 24 A Oo Oo oO H 
4 ] W 54 ( oO '#) ?) | ; 
5 | Dr. W 0 0 0 | 
Group [Il Consists of tour cases, all of which died in Ss} 
doses of antistreptococcic serum lwo of these cases were 
No. 1 showed extensive septic thrombi in the veins of both broad 
particularly the left and a septic thrombus in the left ovarian vei: 
into the left renal vein and projecting into the vena cava. Thi 
given, before the serum treatment was begun, 250 milligrams 
chrome. This produced uncontrollable bloody diarrhoea, but 
influence on the general condition of the patient. Intravenous 
of 550 cubic centimetres of serum in three days did not change her « } 
neither did a blood transfusion of 500 cubic centimetres. Autoy 
No. 4 revealed a perforated uterus and acute generalized fibri 
; 


peritonitis. There was no autopsy in Case No. 3. Shortly b 
{ j 


however, there were definite evidences of peritonitis. 


Group IV Includes fifteen cases, all with a “massive” 





invasion by the hemolytic streptococcus. In all fifteen cases mas 





of serum were used, and all of them recovered. Surgical measut 
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JOPSON AND EIMAN 


uterus. We accept the dictum that the less this organ is n 
greater the chance for recovery. In instances where the uterus cont 
of infected placenta, or the entire product of conception, without 
this primary source of infection, nothing will be accomplished 
treatment. Likewise, if infected thrombi are present in the bl 
on the heart valves, even successful sterilization of the blood-str« 
nothing ; the blood-stream will become reinfected in a short time { 
points. Furthermore, even in the absence of secondary {| 
serum treatment wi!l fail if the administration is delayed until « 
generation of the parenchymatous organs has taken place. $ 
usually is an excellent index; if it falls below 100 it usually me: 
toxic changes 1n the myocardium or dilatation of the heart 
The best results with antistreptococcus serum are obtaii 
serum is administered early and in sufficient quantities intraver 


the development of secondary foci or thrombi and marked deget 








} 
the parenchymatous organs. In this series we have employe 
S50 cubic centimetres in each case. As a rule, if 200 cub 
serum produce no definite improvement in the general conditio1 
or decrease in the number of bacteria in the blood-stream, furt] 
tration will be useless. 
Method of administration Administration of serum, espe 
nously, should be done with extreme caution. We must remet 
are introducing into the circulation a foreign protein, hors¢ 
and that many individuals are naturally sensitive or have bé 
to different proteins, particularly to horse serum. One shou 
only the patient, but also investigate the family history about : 
fever, rose cold, urticaria, angioneurotic cedema and sensitivens 
animals, especially the horse 
| We have two cases, both sons of surgeons, who gave at 
| personal and family history When the introdermal tests turn 
| 
positive, both fathers announced that in the years gone by on 
to hay fever and the other to rose cold. Both sons wer 
horse serum. If this be the case, administration of horse seru 
intravenously, very likely would kill the patient in anaphylact: 
sensitization of such individuals is, as a rule, impossible. Se 
bovine serum is less common, but the safety of its use should 
for granted without the proper tests 
The patient should be questioned about previous inject! 
such as diphtheria or tetanus antitoxin or other sera, includ | 
toxin-antitoxin mixture for immunizing purposes. [ven in casé . 
tive history, the intradermal test should be don hese patient 


; 


can be desensitized satisfactorily by giving subcutaneous inje 






at two-hour intervals starting with o.o1 cubic centimetre and ther 


\fter thi 













centimetres 
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to O.I. 0.2, 0.5, 1.0, 2.0, and 5 cubi 





JOPSON AND 


for the test of the value of the serum. Four cases, or 21 


fifteen cases, or 79 per cent., 


1. [The serum had no « 


‘ 
I 


recoveres l. 


ect on either pri 


infected thrombi in the circulation. 


5. Differentiation has been 


sion of the blood-stream by 


made between 


bacteria. 


EIMAN 


mary OF 


“shower” 


6. Precautions and a method of administration o 


outlined. 


The importance of sur 


has been emphasized. 
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intervention on this system is advocated. In Hirschsprung’ 
is based on the success of this operation first reported by Wack 
No very definite information is available as to the exact mec! 
stimulation. Judd and Adson’ state that “it is impossible 


whether this hyperactivity is due to an irritating lesion of th 
post-ganglionic or the pre-ganglionic fibres, or 1s of central « 
were of the opinion that it was probably of central origin 

In dealing with a case of this kind we thought that it woul 


to get more information, if possible, both concerning the mec] 








; 
I Ty i H lisease B ' 
Case 1.) 

and, as a practical point, for prognosis. All central impu 
autonomic, can be blocked off chemically by the use of 
This offers a method for showing whether the sympatheti 
of central origin; and if it is, it Vives a test by which an accurat P 
may be of the value of removing this stimulation. 

Case No. 23255 \ seven-year-old boy was admitted to the Sti 
pital on Septembe r 7, 1929 He pre sented a typical example of ¢ 
dilatation of the colon This was diagnosed from the characteri 
nation, and the roéntgenogram (Fig. 1 All therapeutic attempts 
evacuation of the bowels had been failures. He was often completel ' 
two or two and one-half weeks and at the end of such a period there 1 


and vomiting of very foul material. He had never had a spontaneor 
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life. Repeated fluor opic examinations failed to reveal evidence of perist 
and the whole col appeared atonic. Four quarts of barium wer: 
rectum with no discomfort or paintul sensations He was able to expe 


of this mixture as | maximum effort (Fig. 2) Spinal anzesthesia 





hecame extremely restless, complaining of what he called “itching in the 


This was followed by the expulsion of gas and barium Peristaltic rushe 
irregular interval f two or three minutes, lasting from thirty to sixty s¢ \ 
bed pan was filled in the next filteen minutes without difficulty By 


whole right colon had been practically emptied 


noid was much narrowed (Fig 


and the Sigil 
3) \ rontgenogram t iken three and one-halt 
hours after the spinal anzsthesia showed quite 
marked emptying ol the large bowel (Fig ) 
Spinal anesthesia had transformed the tre 
mendous atonic bowel into one which had ex 
cellent expulsive power with peristaltic rushes. 
\ bilateral lumbar sympathectomy was done on 
October 8, 1920. He had the first spontaneous 
bowel movement 1n | life on October 19, 1929. 


The bowel has been evacuated without medi 


cation. one to three times daily since this time. 
He had ga‘ned 1.6 | ilos (three and one half 
pounds) by January 10, 1930. He was having 
two regular formed stools daily It required 





inlv two quarts of barium solution to completely 


fill the color Even this amount caused tre | 4—Three at 

' . . spinal 
mendous discomtort d desire to expel it 
The haustral markings were sharply defined. Expulsion of the bariun 


with no trace whatsoever in any portion of the colon (Figs. 5 and 6 


Thus. in this instance, it was possible to demonstrate that the over-activity 
of the sympathetic was under central influence; and an accurate prognosis 
could be made as to the probable effect of lumbar sympathectomy) 

We were sufficiently encouraged by this experience to make ust 
anaesthesia as a test-in our next case of Hirschsprung’s disease. 
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Case No. 32554 \ five-year-old boy was admitted to the Stror M 
pital on February 19, 1930. Here again we were dealing with a typical « 
disease. The history, the physical examination and the rontgenogran 
acteristi He frequently went for nine days without a movement. Ordi 
and enemas were useless but some forn { “patent tea’ had beet 
successfully. On only two occasions during his life had there been a ce 
stool : and there had never bee i pontaneous evacuation Phe large 
and a quarter quarts of barium mixture, as the rontgenologist’s re] 
amount sufficient to fill the colons of two normal adults.” There was 
no evidence of peristalsis he patient was asked to expel all that he 
fifteen minutes of effort he had passed nothing. Spinal anesthesia wa 
tered. Approximately ten minutes later sudden peristaltic rushes 0 
expulsion of most of the colon’s ntents \ moderate amount of | 
the descending colon The patient scratched at his abdomen and « | 
ing.” Che spinal anesthesia had produced definite changes in the 1 
bowel, which showed lessening in its dilatation, and evacuation of at lea 





of its contents. We believe that this is evidence that lumbar sympath« 


effective in this case. The patien vill probably be ope rated upon 


This experience with clinical cases of Hirschsprung’s diseas 
the desirability of further testing the results of spinal anzsthes 
large bowel in experimental animals. Cats were selected as 
of choice because previous investigators have commented o1 tl 


movements in the colon of the cat when the abdomen was opel 


anzsthesia was employed and a laparotomy performed. The « 
inert and motionless in all cases examined except one that show: j 
feeble peristalsis which quickly ceased entirely. This was in de 


trast to the activity of the small bowel. Even when the larg 
distended by fecal material or artificially by fluid introduced tl 
ileo-colic junction, it remained inert and there was no evacuatio1 
rhythmic contraction could be induced by a mechanical stimulus 


pinching or handling but no coordinated peristaltic action wa 





| 


Spinal anesthesia was then employed. In five to ten minutes, th 
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spinal anzsthesia. Patients in whom there 1s organic vascular dis¢ 
an element of vasospasm as in thrombo-angiitis obliterans, show 

to marked rise in surface temperatures following spinal anzesthesi: 
lumbar sympathectomy the surface temperatures of the feet usu: 
at a high level. Spinal anzsthesia has no effect on such surface tem] 
unless some fibres have been overlooked. In the latter case ther: 
feeble response. When a unilateral lumbar sympathectomy has be: 


spinal anesthesia may show a considerable difference between th 














provided the unoperated side has some spastic vascular diseas¢ \ 
disturbance of the vascular system is present, the difference betwee: 
sides may be slight under ordinary conditions. It is usually possil 
t 
Case No. 3¢ 269 
c 4 
Detormities of feet followir | 
pina bif Before operat 
-< 
S 
< vater bat >! eS 
for y L.d 
R.dox 
Le rl. a > 
at f - £ Case No. 30269 
/ 1 | Deformities following Sy 
J Y After R.lumbar sympathect 
| ¥ 
~ \'45 55 500 510 520 5.30 
\.M P.M. 
I I ea f te tomy 


ever, to bring out the contrast between the sympathectomized 
sympathectomized limbs. By artificially cooling both sides in a cold 
the surface temperatures may be reduced to a low level. On bein; 
to recover, the operated side responds with a quick sharp rise to it 
mum. ‘The unoperated side also reacts but the curve after the first 
three minutes is slow and prolonged. It requires a considerably longet 
for the unoperated limb to reach its previous surface temperature | 
We believe that low spinal anzsthesia offers a safe test for th 
sympathetic effect on the vessels of the lower extremities. We reg 
a quicker, safer, more certain and more selective index of the probabl 
of lumbar sympathectomy than the foreign protein reactions. The det 
study of these vasomotor reactions with charts has been reported els 


The normal vasodilatation level, the occlusion index, and the vasocot 
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nt have been defined and their significance discuss¢ 


j ful sfales / possibli SVM Pate ar OFLGTI Patiet ts 
tation stumps are notoriously difficult to treat with wu 
is partly due to inadequately determining the exact caus¢ 
1 
i 


ven when a caretul analysis has been made and the pain seen 


» nerve trunk, to local vasomotor influence, or to the svmpathet 


 — small percentage ol failures remains after any type 

’ } ‘ ‘ : j 1 : 
ent experience with a case O! this KING has convinced us 
patients have a true hysteria imposed on the local cor 


t had evidence pointing to involvement of the nerve trunl 


vasomotor neurosis. Operation tor the correction of thes 
ed in only temporary benefit The question of a further 
ime on the lumbar sympathetic trunk, was next considered 

decided first to apply spinal anzesthesia as a test. This revealed 
lete section of the spinal cord would not have removed the 
if the paintul impressions projected to the amputated lin 


ness 


the | 


better chance tor success 1n this case than any other treatment 
neurotic type of patient may be responsible for the failures 
the treatment of these conditions. \ brief summary of tl 
presente nere 
( 3 \ filtv-vear-old mat was admitted t the Strong 
pital he first time on February 10, 1930. He had had a crushing 
leg M 9, 1929, and when gangrene resulted an amputation had | 
ad be comp! Ot pains across the instep and undet the toes 
foot short] iiter 1 peratiol The pains had been steady and conti 
nor bi ter \bscesses had formed in the stump Drainage 
tation had been done elsewhers In spite of this he still felt the pains p1 
amputated toot W he first seen by us he had a small residual abscess 
in idherent scat ensitive sharp bone end, and a 1 untul sciati ( ¢ 
was us patient His right foot was cold, blue and moist suggest! 
thetic ve disturbance \fter careful study, a reamputation was done 
of the nerve bulb, alcohol injection of the sciatic, and periarterial sympat!l 
femoral arter patient was almost completely relieved of his 
in the ton limb till twelve days alter oOperatiol \t that time he bes 
with | loot soon complained of it as bitterly as before oper 
sympathectomy was at this time considered as a possible operation { el 
decided to test the effect of spinal anzsthesia on his pat This was done 
1930 Although hi btained motor paralysis of the right lower limb 
and complete s¢ inesthesia to about one inch below the nippk 
plain {f pain in the left foot as severe as betore the spinal anzesthesi 
oO} S ( made and he was reterred to a psychiatrist 
lraumatic neuros arthritis, ulcer. There is a heterogeneot 
conditions for which operations on the sympathetic system have beet 


as so 


cal conditions have been corrected, it seems that psychother 


1 


metimes producing brilliant results his group includes su 


‘ophic ulcerations: traumatic cedemas: traumatic arthritis 
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deformans: etc. So far, we 


be possible to develop selective 


I 


‘TVal 


not take place on conse 
the yee uble disappeared 


sympathectomy had been d 


\ 


Case No. 23456 
Hospital on April 9, 19 


noticed pain in his right 


it 


nit 
He 


Toot ree 


to require medical attention 


increased but he still continue 
right foot became swollen. | 
was cedematous over the dorsun 
dorsiflexion was the most cor 
on active or passive motion. He 
strated. R6ntgenograms showed 
mid-foot. There was marked w 
the changes were thought be 
with a diagnosis of traumatic at 
his foot as much as possible and 
in calcium loss from the bone 
condition was regarded by vai 
order on a neurological basis \t 
wisely refused by the patient and 
consi ered but a further period 
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have had too few cases of this grou 
us to make very definite statements and up to now have had 


patients for operation empirical 


ive 
his would have been a splendid 


lone. 


Improvement began about two mor 
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; 
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I] We are confident, however 


y 


functional tests so that some of 


may be chosen for operation with assurance that success will 

been assumed that there is a derangement of the normal vas 

the production or in the n ntenance of these states. \ sufhci 
of such cases have been reported from several clinics to | 
certain of these cases to the hypothesis that there is a sym} 
activity. We have used spi nzsthesia in this group, recogni 
activity tested is merely vasomotor. Such evidence ts at best 

a direct test of the function the system involved as was the « 
large bowel and the vascular diseases. In several of these cases tl 


definite clinical evidence of sympathetic over-activity manifest 
ness, cyanosis and increas« erspiration in the involved extremit 
anzsthesia completely abolished the clinical and temperature d 
the two legs. Still, we are by no means certain that the underlyit 
in each case will be benefited by operation, as the reactions art 
selective for the functions of the joints, the lymphatics, or the gen 
of the extremity. So far as we can determine, they tell us abx 
vasomotor activity. This factor can be controlled by operat ) 
quite difficult to determine what course of treatment should be cl 
when the sympathetic nervous system can be implicated. I 
matic arthritis, for example, lumbar sympathectomy was serious! 


for some time when the symptoms were pronounced and improv 


hy 


treatment. By patient waiting 
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cases with unilateral operation gave us an opportunity to compart 
limbs. The recovery of the surface temperature after cooling 
bath was much more rapid on the sympathetomized sid (Se 


hese case reports are briefly pre sented here. 


Case No. 6326 \ twenty-year-old man was admitted to the Stré 
Hospital tor the fifth time on January 28, 1930. His previous admi 
erations to correct the deformities of bilateral talipes equino-varus ri 
large, untreated spina bifida. There was also a cystitis due to internal 
sis; and a diverticulum of the penile portion of the urethra There was 
sensation alone in the distribution of the sacral third, fourth and fiftl 


present admission was subsequent to the development of an infected « 

the sole of the left foot. There was a hemolytic streptococcus infection over 
ot the toot which required incision and drainage. Inasmuch as _ th 
present in an area of impaired sensation and had not improved for si 
upon as a trophic disturbance Accordingly, on February 12, 1930 
sympathectomy was dom Although there was evidence of infectior 


tion in the distal end of the first phalanx of the fifth toe, the sympath« 


nereased the peripheral circulation and the swelling rapidly subsided 
completely healed by March 14, 1930 
Case No. 30269.—A four-year-old boy was admitted to the Strong Met 
ital on December 8, 1929. The child had a myelomeningocele whicl 
shortly after birth He entered the hospital because of marked detort 
feet These consisted in an equine-varus on the right with a large ri 


development over the dorsum of the foot from faulty weight-bear 


the left here was also a loss of painful sensation in the soles of 1 
nstant overflow from the bladder The teet when exposed wert 
blue It was evident that attempts to hold the feet in corrected positr 
likely to result in ulcerations in these areas of impaired sensation. It 
ce lumbar sympathectomy was the best treatment for trophic ulcerat 
should, therefore, be the best prophylaxis \s a preventive measur 
nglionectomy was done on December 18, 1929, at the request 
surgeotr here was a striking clinical improvement in the circulati 
perated side becoming pink, dry, and so much warmer than the 
vas obvious on palpation. Surface temperature readings showed 
2° C. on the dorsum of the foot he orthopaedic correction is now be 
Discussion—The advances in the surgery of the sympatheti 


system, to date, have been made in an empirical fashion, the surg 
that the operation he does will be of benefit to the patient \s vet 
tests for its participation in the various clinical syndromes have beet 
Che nearest previous approach to a test for sympathetic over-acti 
intravenous injection of typhoid vaccine for its effect on the vascul 
In an endeavor to obtain a more selective reaction, it seemed to us 
porary paralysis of the sympathetic nerves was rational. By 
anzsthesia, we were able to study the large bowel and the periphe: 
system of the lower extremities freed from sympathetic activity 
possible to demonstrate whether operative interruption will be benefi: 
also how effective it will be. We are confident that the effect of 
anzesthesia will yield this information both in Hirschsprung’s diseas 
vascular diseases of the lower extremity. Probably further simplifi 
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pheral temperatures have 
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nitrous oxide anesthesia It 


produc: their peripheral effects 


In this study we have desired tirst to establish the basic res] 
known I lysis rf the sympathetu mnervatiol W iTé IOwW Ss 

“+ 7 1 f he - ’ } ‘ ‘ 
avaliabiity Of 0 uus-OxIde Oxygen aneesthes is a simpune 
measure sylil} thetic vasoconstriction in the extremities \ls 
able to develoy new reactions as selective tests 11 other diseases 
the svmpathetic system is assumed to have a major role. Such 
tive determinatiot hould be the aim of all those who are doi 
of surgery 

( () (| () - 

1. An important step in advancing the surgery of the sympath« 
system is the ce pment of methods to accurately predetern ( 
of its tuncti olvement in each case 

| t ve 1 th ‘ . ] " no 

2 sucn ( \ permit the Oper Sscecies On ¢ cases and 

the 1 able me following operation in any individual cas¢ 
{ ‘ — ‘ ‘ 

2 ' ll alla Cs omers su qaLgnost test to estil 
pation of the lu r sympathetic nervous syste 

1. It is p é this means to show tempo! irily over-act 
tral Ol 

5 he sy1 thetic element tl how l therefore | 
controlled bv one tion 

6. A tunctr est for Huirschsprung’s sease is the eff 

| | ] j 1 1 1 
anesthesia on the motility and expulsive power otf the large DOW 
mined with a barium enema 

7 \ tunctr test tor vas r diseases ot the lower extri 
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lt is thus pe o demonstrate the proportionate amounts 
obliteration a ism. It is a safer, surer, quicker, and n 
test than the r to foreign proteim 

8. No spe inctional tests have been evolved for trophi 
traumatic arthrit ! ecdemas, nol specilic polvarthritis and stat 
origin as poliomyelitis, et his group requires further stud) 
striction can be demonstrated in these conditions but its sig 
not cleat 

9g. Spinal anesthesia may be of great value in the different 
pain of sympathetic origin from psychoneurosis. 

10. Lumbar sympathetic ganglionectomy provides improve 
conditions in deformities of the lower extremities consequent o1 


lesions, as inl ¢ Ot club foot 


sideration in the prophylaxis as well as in the treatment of trophi 


ov 


| 


due to spina | 
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RECENT ADVANCES IN THE TREATMENT 
DISTURBANCES OF THE EXTREMITIES 
RESULTS OBTAINED IN THE PERIPHERAL CIRCULATORY 


CHUSETTS GENERAL HOSPITAL 


By Artruur W. Auten, M.D. 
oF Boston, M 


In NOVEMBER, 1928, a special assignment 
from the surgical staff at the Massachusetts Gi 
treat circulatory diseases of the extremities \ 
in the out-patient 


seen and treated each Saturday morning |? 


are visited by the entire group once e: weel 
vised rhe management of diabeti 

been admirably adjusted to the needs « 
McKittrick, of our group, and Dr. Roy W 
Drs. J. C. White, R. H. Smithwick, 


many of the details and carried out 


advice Ol Dr (,eorTo< ee Vat (,ordet ot the { JrTt 


ing the adjustment ot arch sup 
The assistance ot Dt 57% IK ¢ 
these patients. has been helpful 


It was primarily our intentior 


to the study and re ot cases witli DCT phe 


with the S¢ that \ will dea chiefly 


however, to devote a ereat deal ot o 
veins, inasmuch the injection method of treat 
such a tremendous demand from thes 


from December 1, 1928, to May I. 1920 { 
the clinic with a total of 3650 visits 
cases Ot varicose veins: the remaining 
form of circulat 
have treated I4Q patients 1n the house wit! 
four htths host ital davs Wiitl a review 
previous experience, we wish to pres 
management ot such cases as it stands tod 
Varicose Vell \ detailed report of our <¢ 
method of treatment in these cases will short] 


clinic.' Here suffice it to say that in dealing with ; 


1 


seen usually once a week, the repeated injection at 


satisfactory than the multiple massive injecti 
solution found best suited to our needs is quit 
whole, the result 


have been amazingly successfu 
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enous and other large superficial radicals in the thigh are sclerosed 
as those below the knee, we have reason to believe that the majority 
will remain relieved. We have already seen some recurrences 
whose treatment was not carried above the knee. We have had a f: 
sive reactions from small doses of solution, in a few instances, suft 
contine the patient to bed tor a short period of time We hav 

few troublesome sloughs when the solution was given so that tl 
escaped or was inadvertantly injected into the surrounding tissu 
case one cubic centimetre of quinine and urethane given as a secot 
tion low in the leg produced a thrombosis of the entire saphenous 


toms and signs of an acute phlebitis. This patient was confined 


ten weeks during which period she had three typical pulmonary et 


LESIONS OF THE EXTREMITIES DUE TO ARTERIAL INTER 


Grell ral conside ral Ons | tiologically . most circulatot \ disot ley 
extremities remain a mystery lhe pathology, however, is quite we 
stood. The majority of cases that present themselves for treatment 


many characteristics in common, regardless of their age, sex, nat 
type of arterial obliteration—such symptoms as pain, intermittent 
tion, insomnia and a lowered tolerance for cold, may be complaine 


all. Extremities will blanch on elevation and become cyanotic on depet 


The surface temperature is lowered to a degree measureable by 
the peripheral arteries are prone to pulsate feebly or not at all. Ofte 
is a beginning ulceration, trophic disturbance, or gangren¢ ine 


upright position of man and the consequent greater strain on th 
of the feet and legs, the majority of these disorders involve 


extremities. Many patients diagnose their own condition as flat f¢ 


seek relief through arch supports and special shoes. That thes 


should have symptoms and signs in common is easily understood wl 


11 


considers that there is in all of them a deficient blood supply \l 
this makes the diagnosis difficult and in border-line cases a cause 
ment, it does help in the general treatment of such cases 
Classification. We beleve that simplicity is essential, and tl 
classify these diseases into two main groups: first, those with m« 
arterial obliteration; and secondly, those dependent upon vasomotot 
ance. Under the former we have true arteriosclerosis of the senile 
that associated with the comparatively younger diabetic, also, tl 
and middle-aged individual with progressive obliteration without 
tion, the majority of whom have thrombo-angiitis obliterans ( Buerget 
ease), and a few cases in this group with disease of the middle c 


artery belonging to the type of arteriosclerosis described by Monck 


1 


In the second, or vasomotor, group there is a great variation as to th 
of the process, from a mild form of multiple phase color chang: 
only on exposure to cold, to a progressive trophic disturbance | 


gangrene of the tips of digits and a more generalized sclerodern 
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former may be referred to as phasic and the latter as constant, the term 
Raynaud's disease being loosely applied to all cases of vasomotor imbalance. 
It is important to note that in many cases of obliterative arterial diseas 
that a definite but variable vasomotor influence may be superinmposed 
Examination and history of the patient lt is important to take int 
consideration the duration of symptoms; the extent and period of disability 
the type of work; injury or previous inflammatory processes such as 


phlebitis ; the amount of gene ralized arterios« lerosis: stability ot the nervous 


system and habits any or all of these may throw considerable light on 
the diagnosis and prognosis. During the examination it is best to have 
the extremities fully exposed Although only one may be sufficiently troubl 


the other extremities may be involved to a lesser degre¢ 


; 


some tor complain 


at any rate, a better estimation as to the extent of the process Cal he scer 
tained by a comparison of the two sides. Inspection may reveal swelling 
at: ‘ 
cyanosis, rubor o1 pailor ouch gives an idea as to surface temperaturt 
Palpation of the peripheral vessels is most important. The dorsalis pedis, 
posterior tibial ai popliteal arteries should be taken into consideration as 
to the approximate volume ot blood flow and the texture of th essels 
If the popliteal absent, it is well to follow the femoral fro Scarpa’s 
triangle down as far as possible through Hunter’s canal. The legs should 
then be elevated to torty-five degrees and the rapidity of blanching observe: 
\It] ork ——— roth 7 - al £ . 1] he — ala . t< 
tnougn a comparatively normal toot will become more pale oO eleva 


the cadaveric hue of the extremity in cases of arterial insufficiency in thi 


position is unmistakable. \ recent article by Samuels- suggests 
making this test the patient be asked to flex and extend his toes, as this 
brings out the pallor more strikingly as the motion hastens the blood out of 


the toot. lollowing this, the extremities should be lowered and the amount 
of time necessary to bring about rubor and cyanosis noted. The extremities 
that become cadaveric in less than two minutes of elevation or becom 
cyanotic on dependency in a like time are deficient in circulation, regardless 


of the pulsation the peripheral arteries. More detailed methods of es 


nation can be done in the hospital, such as actual measurement of the surface 
temperature by the thermo-couple; estimation of the blood flow with the 


Pachon oscillometer; the number of steps at a given rate per minute t 


bring on intermittent claudication; the effect of foreign protein on th 
surface temperature and relief of symptoms; a diagnostic novocaine block 
to determine the vasomoto1 element, etc. \] of these tests are it valu 


the diagnosis and the outline of treatment. 

Differential d NOSIS Hlere we often have our difficulties and not i 
frequently our first impression is incorrect. Some are border-line cases and 
| 


occasionally remain as such, a definite diagnosis being impossible until the 


microscopical examination of a pathological specimen is made. On the othe 
hand, many are clear-cut or have an overwhelming majority of symptoms and 
signs classifying them into one of the few groups that we recogniz We 
feel that many of the conditions such as erythromelalgia, acrocyanosis. 
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trophoneurosis, efc., are probably not entities in themselves but simply 
sents a phase in disorders more readily understood. That there cat 
element of sclerosis i1 ( | thrombo-angiitis obliterans seems re: 
when we consider that some of thes patients may have had the diss 
twenty years and have reached an age compatible with arteriosclerosi 


Symptoms Of sulficient everity to bring about incapacity have ove 


them. That there is a definite vasomotor element in many of. the 
there can be little doubt. ai occasionally this phase almost outw: 
true underlying conditior his is particularly true when ulceratior 
Chart of diff , { 1Sses of arterial disturban r 
exce pitor ) [he rule 
ca 


Averag« Agi .O 10 50 


Sex | I Mal Male 


Nationalit Hebrew All 


Duration of Sympto1 \ Year Months M 


Extremity Lower Lower 

Symmetry B One side at Unilateral 
i 

Gangrene Late Early 


Pulsating V« N None None 


Block rk letermined 
Develop ( ( Siig 
Circula 


ent. Whether the increase in pain caused by the exposed nerve 
stimulates the vasoconstrictol1 bre : the discomfort which forces the 
to assume injurious positior uch as holding the foot down over tl 
of the bed while resting; the lack of sleep, food and drink, or the abi 
increase in the use of tobacco brings about a vasomotor imbalance, is 
a matter ot conjecture. It seems evident in a large number of our casi 
any or all of these factors may influence the circulation throu; 
sympathetic nervous system. 

Treatme General considerations. The following routine measur¢ 
applicable to nearly all of these cases entering the hospital. 

1. Rest in bed with feet and legs covered by a large cradle heated 


ights. 


electric | 
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2. A Balkan frame attached to the bed to aid 
and to encourage exercise of the upper extremities and 
3. Fluids up to four quarts a day, plus a liberal 
4. Careful daily hygiene for the feet; 7.e. ure 


heels, protected by a pillow under the legs. Lai 


press point 


olin applied te 


issures, careful dressing of ulcerations, mild antiseptic bathi1 
l : I 


the skin, and care of the nails and callouses by the chiropodist. 


5. Buerger’s postural exercises* as soon as the patient is 
surroundings. 
A detailed description of our modificatior these exercises is 


following paragraph. 


The first position should last theoretically as long as 


IS necessary 








Fic I Postural exe 
*‘Buerger board” 


reises: Position 1—duratior 


Not 
(McKittrick and ),* heate cradle, and ack 


Root 
the extremity. This varies considerably, but two minutes of ele\ 


posit 


patient sitting on the side of the bed with the feet hanging dow 


is usually sufficient. (Fig. 1.) The second 


this phase, which should also last two minutes, the patient should s 


1 


cally dorsiflex and extend the feet, then invert and evert 


and extend the toes. (Fig. 2.) The third position is carried out 


patient lying flat in bed with the feet either under the electric c1 


better still, with the feet on an electric pad and covered with 


blanket, and should last five minutes. (Fig. 3.) The three positio 
ot a cycle and there should be from three to six cycles in a sé 
Irom two to four séances a day. The exercises should be carried 


accuracy, a timepiece at the bedside or in the patient’s hand being 


1On 18 Carried ou 


1ce 


During 
ystemati- 
en flex 
with the 
idle or, 

warm 
S consist 
with 
out with 


essential. 
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The importance of these postural changes cannot be overestimated 
alone probably do more to establish an adequate collateral circul 
maintain some motion and strength in the muscles and ligaments 
than all other measures. 

It is interesting to note the large number of patients admitt 
hospital who have suffered so much pain that rest, nutrition 
fluids have been disturbed. Many of them, without sleep for weel 
comfortable on these routine hospital measures alone. This is so 


particularly in the arteriosclerotic group, that we have been very careft 


=: Sn pe md 





I 2 Postural exe é I t N 
mot s carried it this \ 
hre ind between four and 


crediting improvement to other therapeutic measures which hav 
more or less recognition in other clinics, as well as our own. [or 

no specific treatment is given the average case until an estimatior 
benefit obtained from general measures is established. In othet 
essential to await the improvement brought about by rest, fluids, 
ment, hygiene, exercises and routine hospital care before instit 
special form of therapy. Also, this delay is frequently necessary to 
true opinion as to the diagnosis and the type of treatment best suited 
individual case. 
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Special treatment.—Our experience with some of the various 
special treatment advocated in other clinics has been somewhat limited, owing 
to the fact that they have not been applied to a sufficient number of cases to 
warrant more than an impression as to their adequacy. These include 

1. Ligation of the main artery (Lewis).° 


», Ligation of the main vein (Oppel,® Holman,‘ Morton,® Van Gorder.®) 


3. Periarterial alcohol injection (McClintic ).'° 
1. Repeated intravenous sodium citrate solution. 
5. Large quantities of Ringer’s solution by duodenal tube. 
All of these methods have had some trial in our clinic but have failed in the 


few cases in which they were used to give the desired results. Perhaps the 





fault is our own in that the cases treated were not well selected. We feel, 
however, that other therapeutic measures have been more valuable in 
our hands. 

Our experience with some of the other forms of specific treatment has 
heen sufficient to warrant an opimion as to their value. Among these are 
the following: 

1. Periarterial sympathectomy (Leriche) was given a trial in twenty-one 
cases of varying types.’')!* No cases of true arterial obliteration wer 
improved for a sufficient number of days to make the procedure worth while. 
One case of vasomotor disturbance following injury, probably a trophoneu 
rosis (Leriche) was relieved of pain for nearly a year. With this back 
ground, it is diffieult to be enthusiastic over the possibilities of periarterial 
sympathectomy or periarterial alcohol injection. That these procedures do 
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elevate the surface temperature and, in some cases, relieve 


time, is certain, but these rea 
much simpler methods. 

2. Non-specific foreigi 
experience with this form of 
justify a continuation of its 
pr ynostic pr cedure as advoca 
value became evident to us whi 
in a case of bilateral gangrens 
promiscuous use and we have 


bosis if it is civen carelessly, 


) 


tions fleeting and 


are 


n (typhoid vaccine intravenou 


treatment is still increasing 


use in certain types of cas« 


+? 


Brown,'® is helpful, and 


tec by 
1 


e estimating the amount of vaso1 


iis 14, 15 


he fingers here 1s som 


particularly in patients with 
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reaction. 
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to six degrees above norma 
becomes speeded up to a degre¢ 
with this phase is a rise in ] 
mately to three degrees (fF 
elevation. This elevation of 1 
eral days after the mouth tet 
attributed the relief 


this increase in surface tem 


The peri 


\s tl 


hy 


Irom pal 


cognizant of any harm from 


Piven intravenously there is 


yheral circulation 


there is a decrease in surfacs 


e mouth temperature reach« 


the circulation in the pet 


level, 
far greater than it was origi! 
ripheral surface temperature « 


enheit) to each degree of moutl 
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erature which we have thought 


Call be iCCOl 


reported the possibilities of produci 
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he surface temperature is maintai 
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not occur, the next dose can ix increased accordingly. It 1s Woport 
sure that the vaccine gets into and not around the vein It shoul 
slowly. It is not necessary to increase the dose each time, as th 
will produce the same reaction in the same individual indefinite! 
properly and not more often than once in seven days Patient 
be treated in the office or the out-patient department but should 
hospital for at least twenty-four hours following the injectior 
ache can usually be controlled by aspirin if given before the react 
Opiates are occasionally necessary Many patients who com 

less regularly do not require any sedative. 

As far as treatment is concerned, non-specific foreign protei 
its uses, although some cases respond better to other methods 
shown later. Although we still use it as a prognostic test to deter 
effect of a surgical attack on the sympathetic nervous system 
that Dr. J. C. White'® has given us a more accurate method 
by his novocaine block. He has found that novocaine injected int 
nerve, or the sympathetic ganglia or into the spinal canal, giv: 


elevation of surface temperature in the extremity influenced, ident 


that of ganglionectomy. Not infrequently the test may be mack 
anzsthesia. If the desired rise in surface temperature is obtained 
ectomy may be carried out under the same anzstheti Lt the 


not adequate in spite of good anesthesia, an amputation may b 


the same anzsthetic. We believe that the accuracy of this t 
simplicity makes it more valuable than any other yet devised | 
Alcohol injection of peripheral nerves.—Several years ago Silbet 


cated alcohol injection of peripheral nerves at the level of the 
relief of pain in thrombo-angiitis obliterans. We tried this method 
and found that wounds would not heal at this level, and therefor: 
the procedure. In the summer of 1928 we saw a patient with arter 
gangrene in his one remaining foot, who had received an alcohol 
in part of the sciatic nerve, seven months previously in anothet 
was associated with toe drop and a certain amount of loss in mus 
The painless gangrene, however, made an impression on us, as w 
a collateral circulation develop, to a point allowing weight-h 
months later. This patient has since regained motion in the foot 
it took about eighteen months for the nerve to regenerate. His foot 
and painless today, in spite of the loss of parts of three toes an 
burden thrown upon it by the artificial leg worn on the opposite sid 


sensory nerves in the leg in such a manner as to produce anzesthesi 


foot without disturbing any of the muscular elements except the 


muscles of the foot. We are so impressed with the value of 
of treatment that we feel it to be a distinct contribution to the n 
of these cases. The relief of pain is worth while, but there are othe: 
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cases it seems safe to anzsthetize any foot in the presence 

iteal artery Che alcohol should not be spilled in the tissues 
and care must be exercised to avoid trauma to ccon 
bout one centimetre of the nerve should be thoroug! 
ilcohol In rare cases there will be disappointit Oo T¢é sults. 

ness and tingling in the foot, as the patient walks, will be 


re bitterly than the symptoms for which the treatment was 


true in an arteriosclerotic with pulsating vessels and 
We have expected and looked tor trophic ulcers following 
have, up to date, two such lesions in our clini This 


proper protection from sponge rubber arch supports and 
hoes are furnished lhe nerve regenerates in a variable 
ependent upon the amount infiltrated, usually not early 


] 


re with the healing of ulceration and the establishment of 


1 


teral circulation 
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Ganglionectomy (5s bathetic neurectomy ) lollowing the visit 
and Hunter to this country several years ago, their technic of 1 
for spastic paraplegia was used in operating on a certain numbet 
in this vicinity. Dr. W. J. Mixter called my attention to th 
increase in surface temperature of the foot on the operated sic 
these patients, five years ago \bout this time Adson and Brow1 
lished their results on a case of Raynaud's disease and later report 
cases of thrombo-angiitis obliterans. four of whom had been rel 
lumbar ganglionectomy his was followed by further researche 
part, developing a technic which was successful on the upper 
well.*- We have found this procedure amazingly successful 


motor disorders. Our limited experience with the procedure in tl 


angiitis obliterans, as shown above, is not so convincing Llows 

extremely valuable contribution and undoubtedly we can expect 

it than from periarterial sympathectomy, and in the vasomotor grot 

than from non specific foreign protein | 
We advocate operation on one upper extremity at a time, 

some danger of injury to the pleura; also, these wounds are prone 1 | 

a dead space difficult to close, and hematoma may devel 

lumbar ganglionectomy can usually be safely carried out and the 


1 


is through the abdomen, there will probably be iess risk in 


at one stage than to make two procedures of it. In the upper « 
first and second dorsal ganglia and intervening trunk are remove 
lower extremity the third, fourth, and fifth lumbar ganglia (th 
being together ) and the intervening trunk are excised. These ar 
by rolling the cecum toward the mid-line on the right, and th 

the left. The ganglia lie closely adherent to the vertebra at 


reflected with the fat and connective tissue over them. The di 
chain may be reflected with the pleura but usually remains in cont 


the vertebral column 


B [ B [ 
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tion, specific treatment is instituted according to the condition \e 
infection is drained, and advancing lymphangiitis amputated. N: 
foreign protein is tried in thrombo-angiitis obliterans, peripheral net 
hol injection in cases of intractable pain, and sympathetic ganglioi 
‘arried out in advanced vasomotor disorders. 

In chronic cases an individual time limit is set and if improver 
not evident in a given time (one to eight weeks, depending upon thi 

] 


tion and contributory factors), more radical measures are adopted 


person with a hopeless extremity which has remained at a_ stan 
definitely grown worse in spite of treatment, refuses amputati 
through the Social Service proper disposal is arranged, with all 


advice for comfort that we can give them. 
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Disc SSION DOCTOR JOHN | MorTON, of Rochester, N. \ ‘ said that 
at the University of Rochester they had been developing tests by which it is 
possible to differentiate the relative proportions of obliteration and spasn 
in cases of periphe ral vascular disease. Surface temperature readings wer 


made with a thermo coupl on the exposed soles and toes of individuals witl 


clinically normal blood vessels. ‘These patients were about to be operated 
upon for some general surgical condition not related to the vascular systen 
When spinal anesthesia was given, all nervous impulses to the teet wer 
abolished and the normal vessels were released from sympathetic vasocon 
striction effects In a group of twenty-two patients of this type it was 


observed that betore anzsthesia, there was a definite vasoconstrictor gradient, 
the surtace temperature readings recording lower from a level just below 
the knee until the lowest ternperatures were reached on the toes Spinal 
anesthesia abolished these differences in surface temperature readings and 


within a short time all surface temperatures had reached a considerably 


higher level. [here was only a slight variation in the upper and lower 
limits of these higher surface temperature readings. We think that thes 
readings under spinal anesthesia represent the maximum  vasodilatatior 
possible and we refer to them as the “normal vasodilatation level.” Thx 
only exceptions so far observed by us in patients with normal vessels wer« 
in cases of fever where the normal vasodilatation was already attained ; 

cases of advanced carcinoma. In these latter patients there was higher 
than normal surface temperature reading at the start and the surface tem 
perature readings dropped lower after spinal anzesthesia. 


he normal vasodilatation level having been established, it is possible 1 


case of a peripheral vascular disease to record the surface temperatur 
ings after spinal anesthesia and to thus see how nearly the readings com 
to the normal level. The difference between the normal level and the level 
reached in the diseased limb represents the degree of obliteration “oblitera 
tion index.” 

Lantern slides were shown illustrating the normal vascoconstrictor gra 


dient; the normal vasodilatation level: and the obliteration index as deter 


mined in patients with peripheral vascular disease 
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\fter lumbar sympathectomy the vasoconstrictor effect is 
moved and the surface temperature readings are consistently 


maintained. Spinal anesthesia has no effect on the surface 


such a limb unless some sympathetic fibres have been overlook 
When a unilateral operation has been performed this ditferet 


operated and unoperated limbs shows strikingly. It is also 


in such individuals that after cooling the surface temperatur: 
1 


more quickly on the sympathectomized side than on the sid 
sympathetic nerve supply lantern slides were shown to 


points. 


By these methods the relative degrees of sympathetic vasocol 
organic obliteration can be determined in any case of peri 
disease. \Ve are continuing our studies to develop simplil 
methods. The Taylor Instrument Company of Rochester has 


making a simplified form of surface temperature thermometet 
It is here in case anyone wishes to see it. 

Dr. W. J. Mrxrer ( Boston): said that the development o! 
clinic at the Massachusetts General Hospital has not only pat 
the neurological work there but Doctor Allen and he had 
on some of these problems Che circulatory clinic at the Ho 
its value not only in the handling of tl 


veins but in many other ways. ‘These attacks on the sym] 


system in circulatory diseases offers a field which is going t 


and more as time goes on 


Dr. ArtHur W. ALLEN added that the personnel of the 


consists of five men from the surgical service who are eithet 


the subject or show signs of possible research in this field, o1 


the medical service who is particularly interested in diabetes 


of the orthopedic servi e,and a chiropodist. It 1S essential 


cooperation of the men on this assignment as well as the enti 
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THE RONTGEN DIAGNOSIS OF ILEUS 


By Arron Ocusner, M.D., ann AMeper Grancer. M.D 


or New Orveans, La 


FROM 1 )EPARTM ERY AND RONTGENOLOGY, CHARIT 
OF MEDICINE, AND )EPARTMENT OF RADIOLOGY, GRADUA SCHOOL OF MEDI 
re early diagnosis of ileus is of utmost importance in ordet 
therapy might be instituted before marked changes have occurre ( 
testinal wall or a severe toxzemia has developed The necessity of earl 


I 
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met ! h | u“ 
istic X ;, F inteat 

\1 
Tt ; 
- . adie ¢ ] | ee - ¢ *1 . - 1 » Pa ¢ - 
recognition and early relief of ileus is demonstrated bv a series « cases 


recently reported by Miller.) Of 343 cases, those which were operated upon 
within twelve hours showed a mortality of 29.4 per cent; those operated 
upon with in twenty-four hours, a mortality of 52.9 per cent.; withi1 thirty 
six hours, 50 per cent.: within forty-eight hours, 59.6 per cent.; wit 
seventy-two hours, 63.4 per cent.; within ninety-six hours, 72.8 per cent 
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and over ninety-six hours, 84 per cent. In a similar series of cas¢ 
by Brill,- seventeen cases coming to operation within [2 hout s ot tl 
of symptoms presented no mortality. In sixteen cases coming to 


between twelve and twenty-four hours after the onset of symptor 


was a mortality of 12.5 per cent. In eighteen cases coming t 


within from twenty-four to forty-eight hours, there was a mortalit 
per cent. It is generally accepted by surgeons today that ear] 
with relief of obstruction is the only practical treatment of mech 
In order that an operative procedure may be performed at the pr 
it is essential that the diagnosis be made early. 


Of greatest importance as concerns the diagnosis in ileus 





Pi é 
f H. ¢ red six ears 
id . to tl hospit 
wi t} 
nain in the abdomen associated with vomiting Patient vomited and has 
Pains cramp-like in character Roéntgenogram Abdomen tendec Ront 
shows the presence f fluid levels in t les the patient n the upright } 
outer portions of the right sicle ‘ ome transversely coursing loot f : 
increase in the gas content in the small gut left portion of the 
\t operation an obstruction in the re f the show typical serrated outline I 
gmoid flexure of the colon was fou 1s fluid levels present 
ymet \t 1 Ss il 
tic the jeiunut : 
} hn olind ‘ 
which is usually quite typical and characteristic. The history of p 
. . . . . . . 
is intermittent and colicky in type, associated with varying degre 
dominal distention and obstipation, is very suggestive of a mechani 
struction. Much more difficult, however, is the diagnosis of ileus developi 
; 
post-operatively, which may be either of the mechanical or adynami 
Here, because of the operative trauma, it is difficult to evaluate th 
toms and signs presented by the patient. Any additional diagno ) 
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t wl be I i re went i 
X-1 s ! r s I 1 I 1 had severe ) 
everal flui s ited at Rontgenog S 
) eveale S vitl ibdome 3) 
! fi peritonitis due t 
This is an ex 
ul advocated the administration of small amounts 
cted obstruct following which a rontgenogram 
patient in the upright posit In this way numerou 
ubstance below and capped above by gas were visuali 
ram. Even though barium was administered in eacl 
he Was able. 1! several cases, to make a diag Sl 
re the barium was given, because of the multiple fluid 
n’ reported five cases of obstruction of the small intesti 
r operation, in which rOntgenograms made of the abd 
f contrast media showed long and frequently parall 
lly distended, coursing either obliquely or transversely 
ade no mention of the position which the patient assum 
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rOntgenograms were made, but | e rontgenograms which were rept 
ple fluid levels were pres the ame year, Hoesslin’ stated tl 
grams of the abdomen were valuable in diagnosing acute intestinal 
stressed the presence ot multiple fluid levels in the abdominal roénte« t 
Case” emphas'zed the possibility of making a correct diagnosis of { 
rontgenologically by the gas« tention of the intestine ( ase 
ican to call attention to tl valuable procedure and merits credit | 
which he has done in thi irt held He emphasized espe ill 
diameter of the loops « mall | 1 and the parallel cours t 
in obstruction of the small t é \s a characteristic find) 
rated contour of the bowe ul publication, Case* n 
value of the presence luid level ki 1 diagnosis of intesti 
importance of the presenc« Itiple fluid levels in rontgenog | 
was, however, stressed by Weil believed that this procedurs / 
able in those cases u \ the struction was within the mall 
normally no att Ss 
jejunum or ileum Ber . 
emphasized the valu 
the diagnosis of stenose 
tine Lhey tound that 
the large intestine t 
fluid capped above b 
Their best rontgenog! 
when the fluid and gas 
colon from stenosis 
or sigmok Kloiber® be 
) ence of multiple fluid lev 
S ithognomonic ot é 
He idvocates the tal 
yral witl e patient | 
those cases 1 which the 
| 
to sit up He believes t 
cal he obt ined W th ' 
hours aiter the begim 
tion Similar cases have bec 
Milhaud Within the 1 
ive ippe red in. the \1 
bservations b Kalbflei \ 
- 7 M-  Brams,” Davis,” and Raby 
| oun . l us | X Ta { iminati 
t t icute ileus With the « 
, wr 
£ leisch these iuthors 
the presence of gas in the 
abnormal amounts l i reas Kalbfleisch,’ however, en 
portance of the presence f multipl fluid levels as diagnostic in int ’ 
Case,” 1n 1927, again empl e presence of abnormal amounts « 
positions. In this publication the ibilit {f visualizing collecti ? 
above by gas was mentioned but t especially emphasized Recent! | 
Hintze have advocated tl ‘ re nd have stressed the pre 
as being especially diagnostic 
Pathol aT bhivs l | ileus whether if be ot the mec 
adynamic variety, there occurs in the intestine a marked dilatation of th } 
accumulation of an abnormal amount of gas and fluid. This is due in part { 
tion and stagnation of the rmal estinal contents and in part to the | f 
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shown it norn the gases contained within the intestine ré ibsorl 
blood-stream and eliminated by way of the lungs. Onl small prot 
tenth the tot | escapes tl ré ugh the i 1S At ertere ( 
at the dim ibsorption { the gas, therel prod ( 
intestine I Il ileu irrespective t the et there 
with the blood the it, even tl h su terferencs 
tramural Mel issocial have that a | ) 
tended ! dioxide 1s diffuses ré e bl int t 
Mullet iter it al tic ileus t least, t ‘ 
the secr . t testinal tract ( 
Ende 1 H 7 d B uttau nd | e 7 
obstruct b m the gut is diminished from these f 
that ear] Irs f ileus, irrespective f the variet there 
accun | a 1 wit the lut ( I 1¢ ut KI ) 
sucl ! Cie Vil nve ( l irs s t t it 
strated rontgenol: | Last State that <« ih fluid and s 
Ant t r j | () 
t 
« te () 
< + 
T {> 
S1X ( { ( the establishment bstr t be vis 
the IX { ( STC | ( Wik + +} ' 1 
complet ccl ntestines 1 animals there is rOntgenol 
gas diste e intestines proximal to the obstruct WI! 
als cumul fluid proximal to the obstruction, tl was | 
IS Sec the | less sa e was administered subcutaneous 
ever, the ac¢ { fluid as well as gas is a prominent fe 
In ima i strangulation was associated with the ys 
dist t { al ] ps pr imal i tie oOstructiol but 
lated | 
S O! nally advocated the taking or fr te 
pati the Sitiol rder that a ¢ rast might be obt 
fluid bel \ ibove Assn Last Weil Day > Me 5 S 
and Rabwit ed that a rOntgenogram be taken with the pati S 
posit Even 1 h abnormal collections of gas as regards amount 
be ertaines I st cases of obstruction with the rOntgenogt 
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patient in the supine position, it seems desirable to the authors to mal 
contrast which may be obtained at the junction of fluid and gas w 
placed in such a position and the rOntgenogram taken in such a mannet 


the surface of the fluid. This may be accomplished by obtaining an ante 


view of the abdomen with the patient in the upright position advocated 
Hoesslin,” Weil,” Bensaude and Guénaux,* Kloiber,” Milhaud,’ Wynet 
and Ochsner.” In those cases in which the patient ts too ill to assume the 
tion, as is frequently the case in intestinal obstruction, the following pr 
employed. With the patient in a supine position a lateral rontgenogran 

is made, or with the patient lying on either side an anterior-posteriot 
is made (Figs. 8 and 9) This has been advocated by Kloiber,” Wynet 
Case,” and Martens."* R6Ontgenograms obtained in this manner produc« 

is so characteristic of intestinal obstruction, either the mechanical or 
variety, that a diagnosis can be readily mad The presence of numerous 
various parts of the abdomen is pathognomonic of ileus If these flu 


located principally in the central portion oft the abdomen, the obstruct 





patient lying in s me tior Multiple fluid levels are ev 


sidered to be in the small bowel: if the fluid levels are located ari 
ot the abdomen, the obstruction is probably relatively low in the 


abdomen is much more strikins 


finding of multiple fluid levels 
in the amount of gas which is seen in those cases in which the ronte 


taken with the patient in the supine positicn. Characteristic of these plat 


tion of the loops of gut to two to three times the normal size, which « 
transversely or obliquely across the abdomen and a serration of th 

the obstruction is in the small intestine These findings have been et 
Assmann,‘ Case,° Meyer and Brams,” Davis,” and Rabwin 


Within the past two and a half years, plain rontgenograt 
abdomen in cases of probable intestinal obstructions have been 1 
thirty-two cases admitted to the Charity Hospital, New Orleans 
sults obtained by the use of this procedure have been very gratifyii 
twenty of the cases, the clinical picture was definite enough that 
operative diagnosis of ileus could be made with reasonable safet 
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ram was obtained as confirmatory evidence. In twe 
ram was of distinct value as a diagnostic procedure 
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dangerous 
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FIBRO-SARCOMA OF THE MEDIASTINUM 


By Kart W. Dorce, M.D. 
oF MARSHFIELD, Wis 
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in the hope that this tumor might 


consent to an exploratory thoracotomy 
W. Doege tor exploratory thoracoton 


The case was then referred to Dr. K 
November 7, 1927, under local para-vertebral anzsthesia, the patient bei 


sitting, semi-reclining position and on his right side, an incision about ten inchs 


was made, beginning posteriorly at the level of the fourth rib and sloping di 


forward ending at the tenth rib in the anterior axillary line 
seventh, eighth and ninth ribs expose 


The skin and mu 
’ 


reflected to both sides and the sixth, 
bare These ribs were resected sub-pe riosteally to the extent of about 
all hemorrhage had been stopped the chest cavity was 
of the ribs, the bass 


inches After openes 
a horseshoe flap of the intercostal muscles and beds 


ing 
rib \ turbid, milky fluid escaped and a 


the lower border of the fourth 





} ( hest before ‘ erat 
looking tumor, apparently filling _the entire left thoracic cavity, becam 
extended from the apex of the chest to the upper surface of the left diaphrag 
the latter downward and forward and forming a concavity instead of a 
| 


the diaphragm. 


The tumor was hard, not nodular, and adhered in many places to the pari 
These adhesions were not firm and gave the impression that they were the 
repeated former punctures. The lung and heart could not be seen through the 
opening as the entire mediastinum and its contents were pushed overt te 

easily separated and the tumor becam« 


pleural cavity. The adhesions were 
movable especially at its lower end The upper end could not be reached 
opening. The movability of the mass made it appear probable that it co 

having lost conside1 


By this time the patient showed signs of weakness and 
it was thought best to interrupt the operation, especially as we had no ki 
+ loa 

ul 


be attached medially: i.e., to the 


the extent to which the tumor might 
not judge of the difficulties 


vessels and mediastinum, and, therefore, could 
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encountet The horseshoe flap was placed loosely over the tumor and the skin incision 
closed by interrupted sutures. At the close of the operation the patient's pulse was 120 
and of good quality The only time he had a weak and irregular pulse was whet 
we explored toward the lung and mediastinum. The patient was not any the worse for 


the operation except that his hemoglobin, which had been 80 per cent before, had 


; 


dropped to 55 per cent 
November I1, tour days aiter the operation, we transfused 350 cubic centimetres of 





blood and on the next day, November 12, followed it up w:th the final operatior Che 
size of the tumor made it necessary to enlarge the incision and to remove more ribs i 
91737 
Fic. 2.—Chest about three weeks after operation 
order to get it out of the thoracic cavity Under para-vertebral anzsthesia the meision 


was extended upward to the top of the shoulder and three inches of the fifth, fourth and 
third ribs were removed and the remaining costal wall incised upward. Now almost 
the entire length of the tumor could be seen except the apex which, however, could be 
surrounded by the palpating fingers. Palpating the tumor it became evident that it 
could be lifted from the thoracic cavity. The lungs and heart were still not visible. Re 
membering our experience at the first operation when palpation in the region of the 
mediastinum had resulted in a small, irregular pulse and signs of collapse, | decided 
at this stage to give the patient gas anesthesia to diminish and possibly avoid nerve 
reflexes and shock from handling the lungs and the heart. 

Under gas anesthesia, the tumor was gradually lifted from its bed and pulled out 
ward. Now the pericardium with the slowly pulsating heart could be seen, the lung 
began to inflate slowly and move from the right pleural cavity across the spine to the 
left side. The middle lobe of the lung was densely adhering to the tumor to the extent 
of a fifty-cent piece. The rest of the lung was free. The arch of the aorta could 
easily be made out and a pedicle led from the upper and inner aspect of the tumor toward 


the mediastinum, but no attachment to any special organ could be made out. This 
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pedicle was surrounded by a ligature and then tied off. By this time a 
tempting to separate the adhesions to the lower portion of the upper lob« 
respiration of the left lung became active and violent and the adhesio 
releasing the tumor and lung 

The tumor being out, the left lung now expanded with each inspir: 
lapsed suddenly with the expiration, causing a violent flapping of the lung 


tinum, and serious heart irregularity resulted. Separation of the pulmonary 


resulted in a tear in the lung and a bloody foam exuded from it. I mad 

to grasp this place with forceps and to sew the tear, but the breathing b: 
violent that further tears resulted in the attempt. It became evident that t 
condition was critical and that the violent motion and flapping of th 
must be stopped to avoid serious heart reflexes. Several large pieces of 
packing were pushed against the lung and mediastinum and held there, 
action. The patient’s condition now began to improve 


\“ 


Fearing renewed cardiac disturbances the attempt to suture the lung 


and the operation ended. The packing was left in place and the chest 





Fic. 3 Gross appearance of tur I meter nches rs er et 
Largest circumference I S} fe ‘ hes W eight—z4 
permitting the ends of the gauze to protrude from the lower extremity of t 
The pleura and intercostal muscles were reunited as far as possible and the 
by interrupted silkworm-gut sutures as far as the protruding drains. The ent 

of the incision was eighteen inches 

Post-operative progress: There is not much to be said regarding th 
history. At no time did the patient seem to be in real danger There was 
febrile reaction during the first weel December 1, 1.e., nine days after th 


was deemed best to give the patient another blood transfusion from whicl 
marked benefit. The gauze packs were gradually removed so that aft 
rubber drain could replace the gauze. Subsequent X-ray examination discl 
that, while a pneumothorax was still present, the left lung was expan 
and the heart was approaching its normal positio1 The space in the rig! 
not encroached upon any longer and the lung was expanding normally r] 
with the trachea had moved back to its position behind the sternum and 
was heading satisfactorily The patient gained in strength, had no d 
rational and sat up in bed after eighteen days and left the hospital six wee 


eal 


operation. The sinus in the left chest continued to discharge for several 
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FIBRO-SARCOMA OF THE MEDIASTINUM 


fistulous tract ultimately closed spontaneously. To all appearances the 


a well man his streneth has returned and he is back at his business 


Specimen (Fig. 3): An oval, solid tumor, having the shape and size of 
pale in color, long diameter 10 inches, transverse diameter O% inches, larg 
ference 25 inches short circumference 17 inches Weight j pounds 

Microscopic examination (Figs. 4 and 5): Slides show a highly cellular 

j composed of atypical cells of the fibro-blastic series The tumor cells are 





Fibro 


Diagnosis: 


entiated and muitoti 


malignan Vy. 


Epicrisis: From the nature of the 


Sarcoma 


erowth it is safe to assum 


» that the 


tumor was of fairly slow development even though the subjective complaints 


were of but short duration. 


' readily be 


pleural exudate that finally brought on the severe cough and dyspnea. 


In the ab 


how explain the maniacal seizures during the last two weeks? 








explained on the assumption that it was the rapidly 


The rather acute development of symptoms can 


forming 
But 


sence of kidney complications, a toxamia trom that source can be excluded. 


It is more than likely that the extreme displacement of the heart with the 


resulting torsion and displacement of the large arteries and veins resulted in 


serious interference with the cerebral circulation. 


The veins being much 


more easily compressed through torsion and displacement of the heart than 


the arteries would cause venous cerebral congestion, insufficient oxygenation 


of the brain cells and consequent mental unbalance. Lack of 


to the brain and accumulation of 








nourishment 
toxzemia in the brain could induce mental 


disturbances in the case under consideration just as readily as these dis- 





; 
turbances are frequently noticed in cases of prolonged cardiac failure. In 
the absence of fainting spells and facial pallor or signs of anemia of the 
brain it could not have been the arterial blood supply that failed and it is 
most likely that the venous return was responsible for the occasional cerebral 
disorders, as the patient’s face appeared rather flushed. 
‘ Inefhcient respiratory exchange could, of course, also have resulted in 
| toxicity of the blood and mental incoherence. However, such toxicity would 
. most likely have led to coma rather than to violent maniacal seizure aut i 
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To perform the operation in two stages was probably a wise thi 


under the circumstances as the loss of blood during the one stag 
creased the anzmia decidedly. It appears to me now that with a littl r 


forethought and better preparedness immediate suture of the lun; 


have been accomplished. A dull forceps, say a ring forceps, might 
grabbed the lung with less danger of tearing. The lung could ha 


pulled away from the mediastinum and, by thus steadying it, we wou 
prevented the violent flapping of the mediastinum and avoided the 

pleural and mediastinal reflexes. Then suture of the torn lung tissu: 
have been done at leisure and more accurately. It also would hav 
possible to inflate the lung and to close the pleural cavity instead of di 
it. More rapid and more complete expansion of the lung from tl 


would have been possible. As in the peritoneal cavity, closure of th 





without drainage should be the aim. [ven if a certain amount of 
of the pleural cavity can be anticipated and even if a serous ot 
exudate can be expected, | would still think it best to close the pleura without 
drainage. For if a pleural exudate should form and were large enou to 
need attention, aspiration can be done easily and repeatedly. 

Finally, theoretically it must be considered an error not to have 
the chest to prevent recurrence of the growth, but the patient refus 


now three years since the operation and there is no evidence of recurt 


CORRIGENDUM 
On page 529, October ANNALS, 7th line from the top, inst 


read IQIO. 
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